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NOTICE. 



The two Quarter-Sheets which are described in the 
present Memoir include the chief area occupied by the 
Red Crag of England. The most interesting and im- 
portant part of the Memoir, therefore, is that which 
deals witb the Red Crag in Chapters IV., V., and VI. 
Some small tracts of the Coralline Crag are also included, 
but as the main district in which that subdivision of the 
Pliocene series is developed lies to the north of the area 
embraced by the present Memoir, the full account of the 
Coralline Crag will be given in the Memoir descriptive 
of Sheets 50 S.B. and 49 S. The whole of the Pliocene 
deposits of the East of England having now been com- 
pletely surveyed and published, it is intended to prepare 
a Stratigraphical Monograph illustrative of them. 

From the thickness and extent of the various Drift 
deposits, the areas occupied by the Crag and under- 
lying formations cannot be satisfactorily determined. 
The Crag is seen at intervals along the coast, cupping 
the Eocene beds, also along the bottoms and slopes of 
the valleys in the interior. In similar situations the 
Lower Eocene clay and sand are laid bare below the 
Crag, while in two or three places the erosion of the 
main valleys has exposed the Chalk. Only one edition 
of the Maps, that showing the distribution of the super- 
ficial deposits, can therefore be published. 

Arch. Geikie, 



Director General. 



Geological Survey Ofiicej 
6th March, 1885. 
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NOTICE. 



As the town of Ipswich is partly in Sheet 48 N.W. of 
the Geological Survey Map; and partly in Sheet 48 N.E., 
it has been thought best to have a joint Memoir for 
the two maps, the chief town of Suffolk being then 
practically the central spot of the district described. 

Sheet 48 N.W. was chiefly surveyed by Mr. F. J. 
Bennett ; but the survey of the southern (Essex) part 
was made by Mr. W. H. Dalton, and the eastern border 
by Mr. W. Whitaker. 

Sheet 48 N.B. was chiefly mapped by Mr. Whitaker, 
the N.E. part however (beyond the rivers Finn and the 
Deben) is almost wholly the work of Mr. Dalton. 

The whole was carried out under Mr. Whitaker's 
superintendence ; and he has also prepared this Memoir, 
.flsingthe notes of his colleagues (though the greater part 
is from his own notes), the tract mapped by him being 
that in which most of the chief sections occur. 

Both Maps were published in December 1882 ; the 
price of each is three shillings. 

The small part of Essex in Sheet 48 N.E. (about 5 
miles westward from Harwich) has been already de- 
scribed in the short Memoir, by Mr. Whitaker, on the 
tract to the south (48 S.E.), to which therefore the reader 
is referred. 

H. W. Bristow, 
Geological Survey Office, Senior Director. 

March, 1885. • « 
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THE GEOLOGY OF 
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CHAPTER I.— INTRODUCTION. 

Abea. 

The two northera quarters of Sheet 48 of the Geological 
Survey Map represent an area of over 330 square mile^, which 
consists chiefly of the extreme southern part of Suffolk (with the 
towns Hadleigh, Ipswich^ Nayland, and the southern end of 
Woodbridge), but includes also the neighbouring border of Essex 
(Harwich and Manningtree). This tract is wholly in the 
geological district known as the London Basin ; and comprises 
some 18 miles of coast, from a little south of Harwioli to a little 
south of Orf ord (in Sheet 50. S.E.). 

A small part of this area, the neighbourhood of Harwich^ has 
already been described in the Geological Survey Memoir on 48, 
S.E.,* with which Map this particular part of 48, N.E. (S. of the 
Stour) is naturally joined. 

RiVBBS. 

The Stour, which is the cuunty-boundary, runs through our 
district from La Marsh, on the west, to Harwich, on the east, 
where it meets the Orwell, the combined rivers then reaching the 
sea in about a mile. It is tidal to above Manningtree and 
navigable throughout. The length of this river is 61| miles^ and 
the area of its basin 420 square miles, its two chief tributaries 
having a combined length of 34 miles.t On the south the Stour 
receives only a set of small brooks ; but on the north it has the 
following tributaries 2 — 1. Below Bures the small stream rising 
near Assington^ from the Drift beds overlying the London Clay. 
2. The Boxford River, starting in the Boulder Clay country of 
Little and Great Waldingfield and Groton, flowing south-east- 
ward^ through the lower beds of the Drift, and the Red Crag, and 
over the London Clay, and joining the Stour more than three miles 

* The Geology of the Eastern End of Essex (Walton Naze and Harwich). 1877. 
t Report from the Select Committee of the House of Lords on Consenrancj 
Boards, &c., 1877. 



2 eu!fuxr OF IPSWICH, etc. 

bcJow Najland* 3. The BrM^ which rises north of our 
enttn H westward of Mcnk^' Eleigfa. whence it flowa^ at first 
eastwarily tiiroii^ Drift and occaacDailj Chalk, and then soath- 
ward, lhroim;b Drift and London Claj, with Red Crag between 
on the eootn, to the Stoar at Hi^hui. aloot half a mile below 
the Boxford etreanoL 4. The Mream rising from the Drift north 
of Capcl, with a branch from the Re^l Crag at Bentley, winch 
joins the Stonr at Stutton New iliU. 5. The stream ridng from 
Drift and Bed Crag W.S.W. of BeUtead, and flowing thence 
sonth-eastward to the main river jnst below Stutton. 

The Orwell or Gippinff, ThL^ river, known 9^ the Gipping 
in its non-tidal part, above Ipswich, but as the Orwell in its tidal 
estuary, below that town, rises north of our district,* through 
which it flows south-eastward from the north of Bramford to the 
sea at Harwich, just after receiving the Stour. On the right the 
Orwell is joined, just below Ipswich, by the stream rising in the 
Drift near Elfansett and flowing thence E.S.E. : but on the left it 
has only very short streams. 

The Deben, which, rising to the north,* has its tidal estuarv in 
our district, from Woodbridge S.S.E. to the sea at Bawdsey 
Haven. On the right it receives two tributaries: — !. The Finn 
some 10 miles long, which, rising to the north, enters our district 
at Tuddenham and flows eastward, through Drift, Red Crag and 
London Clay, to the Deben at Martlesham. 2. The brook that 
rises in the Red Crag east of Ipswich and flows eastward through 
that bed to the London Clay, joining the Deben just below 
Hemley. On the left are only short streams, the brook from the 
Bed Crag east of Sutton being the only notable one. 

The Ore or Aide reaches the coast at Aldborough, about four 
miles north of our district ; but it is there turned southward by a 
bank of shingle, which, turning south-westward as it enters the 
N.E. corner of our district, continues some six miles further, 
dividing the river from the sea until just east of Hollesley. The 
Butley River, which rises a little north, joins the Ore about two 
miles above this. 

The short Hollesley brook discharges itself into Bowman's 
Creek, which, though now flowing, by one arm, direct to the sea, 
may be regarded as a tributary of the Ore, into the mouth of 
which its other arm flows. 

♦ See ** The Geology of the Xeighhonrhood of Stowmarket," Geological Survey 
Memoir f ISSl, 



INTRODUCTION. 



3 



Gkological Formations. 

The beds that occur at the surface in our district are shown in the 
following table, in which the right-band column gives the divisions 
that are shown by colour, etc. on the Geological Survey Map : — 



Becent 



f Blown Sand. 

I 
•^ Shingle. 

Allnyinm. 



Valley Drift, f 
jial. I 



Loam or Brickearth. 
Po8t.Glacial.|(j^^^l 

High Level Gravel (of doubtful age). 



f Boulder Clay. 
Glacial Drift -^ Gravel and Sand. 

Loam or Brickearth. 



Pliocene 



f Bed Crag. 

[ Coralline Crag. 



Eocene 



■< 



London Clay. 

Wo6lwich and Beading Beds, including a little 
of the Oldhaven Beds, above (Ipswich), and 
a little of the Tbanct Beds, below. These 
three forming together the Lower London 

. Tertiaries. 



Cretaceous - Chalk. 



For a notice of the beds found beneath the Chalk in the boring at 
Harwich, see Memoir on Quarter-Sheet 48 S.E., p. 23. (1877.) This adds 
the following to the formations proved to occur in our district, though not 
at the surface : — 



Cretaceons - { gPPf^' G'^eensand ? 



PalaBOzoic - Lower Carboniferous. 



QKOI.OQT OF lySVflCn, ETC. 

The Chalk, wbilat forming the basement-rock of the whole, 
and occurring as t<uch throughout the iliftrict, nnd far beyond 
it on every aide, is yet very rarely to be seen at the surface, 
in the bottom of some of the maiu valleys. The Reading Bedt, 
too, crop out only to a flight extent in the same valleys; but the 
London C/ay, though almost wholly confined in its outcrop to the 
valleys, plays a more important part in them, forming great part of 
their flanks. Were the district bared of Crag and Drift it would 
show, in its vreatern half, a band of Chalk on the nortli, varying 
in width from about five miles to nothing, followed by a com- 
paratively narrow belt of the Reading Beds ; whilst to the south, 
as well as over the whole of the eastern part of the district, there 
would be London Clay. The Coralline Crag, is a very local bed, 
and there are bnt three outcrops of it. The Red Crag, on tie 
other hand, occurs over a large part of the district, generally with 
a narrow outcrop at the higher part of the valley -tlanks. The 
various beds of Glacial Drift occur over nearly the whole of lie 
area ; indeed it is for the raost part in the valleys only that other 
beds are to be seen, whether those underlying ones already noted, 
or those newer deposits which are essentially of valley-formation 
The ehore accumulation of shingle is well represented, es[)ecial]y 
on the norlh-iast. 



SUAI'B OF TliB GkODND. 

The physical features of the district are simple. We have to 
deal with part of a low, wide-apread plateau of Glacial Drift 
(from about 50 to 200 feet above the sea), which was once con- 
tinuous, but is now more or less divided by the valleys that have 
been cut through it. On the west nnd north-west this plateau is 
funned by the Boulder Clay ; whilst in the other parts, which on 
the whole are at a lower level, the underlying gravel and sand 
form the flat tops of the low hills. 

W. W. 



CHAPTER IL— CRETACEOUS AND JJOCENE (LOWER 

LONDON TERTIARIES). 

Chalk. 

We have only to do with the top part of the Upper Chalk. Of 
the formation as a whole^ it is enough to say that at Harwich its 
thickness has been proved to be 890 feet 

Valley of the Stour. 

In the valley southward of Chilton Chnrch, at the western edge of the 
map, there is a small outcrop, the easterly end of that at Sudbury, already 
described in the Geological Survey Memoir on Sheet 47.* 

Brett Valley. 

At Monks' Eleigh there is a small outcrop, and the Chalk is shown in 
section beneath Crag and Drift (see Pig. 9, p. 46). W. W. 

At Chelsworth is another outcrop, with a lar^e old pit, marked on the 
Map, about half-mile S.E. of the church. This pit is now almost aban- 
doned and overgrown, showing only about 12 feet of soft jointed bedded 
chalk, with very few flints. To the north-east, across the stream, is 
another pt, also almost abandoned, between the road and the windmill. 

There is a very small exposure along an old river-clifT about half-a-mile 
N.B. of Cosford Bridge, with a pit (see p. 6), and at Kersey Mill, just 
below, is another, also in a river-cliff, at the base of which the Chalk is 
just visible, whilst it can be clearly seen in the bed of the mill-stream. 

F. J. B. 

Valley of the Gipping, 

The outcrop of the Chalk along this valley in the tract iust to the north 
(50 S.W.) continues for about half-a-mile into our district on the right 
side, and about a mile on the left, to near Bramford Station. 

At the old chalk-nit, marked on the Map, about li miles N.N.W. of 
Bramford Church, tnere is some gravel, and apparently some Boulder 
Clay, over the Chalk. At one spot there was a black mass in the Chalk, 
tending to go off into a thin layer, and at another (freshly cut) there 
was a black smudging, chiefly along two irregular layers of chalk. This, 
perhaps due to manganese, is like what has been noticed in a neighbourinc: 
pit, in 50 S.W.t 

On the left side of the river there are good exposures in the two large 
pits described at pp. 14, 15, and the Chalk is also shown in the large old 
overgrown pit in the wood to the south, and in the small pit eastward of 
Bramford Station (see p. 88). 

South of Bramford the Chalk has a very narrow outcrop along the steep 
bank on the left side (Hazel Wood, see p. 6). At the northern part of 
the wood is a large old pit, quite overgrown and hidden, where Chalk was 
probably got, at the bottom at all events : at the top there is gravel. 

On the south of Ipswich the Chalk seems to have been brought up, by a 
disturbance of the beds, near or to the surface. It is shown m an old pit 
on the southern side of the farm, about a quarter of a mile S. of Stc^e 
Bectory, and on the southern side of the side-stream, justW. of the 
Ostrich Inn, it seems also to have been found, judging by the occurrence 
of green-coated flints (from the base of the Tertiary beds) on the site of a 
pit, now ploughed over. 

♦ The Geology of the N.W. Part of Essex and the N.E. Part of Herts, with 
Farts of Cambridgeshire and Soffidk. 1878. 

I The Greology of the Neighbourhood of Stpwmarkety p. 4. Geological Svrvey 
Memoir, 1881. 
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Thanet Beds. 



The occurrence of the lowest division of the Lower London 
Tertiariea nt the western border of Suffolk has already been 
noticed in a Geological 8urvey Memoir,' and from the ditttrict 
therein described the division seems to reach eastward to Iiwwicb, 
where, however, it is thinner than at Sudbury, being represented 
only by the clayey greenish bed that forms its base. It is, of 
course, far too thin to be niappable, and therefore, iis in Sheet 47j 
has been incliideil with the Reading Beds. 



VaJhy of the Brett. 

ve shown ii 
10 p. 75). 

At tlie old chalk-pit, marked on the Map, about half-a-miie uorlh- 
eastward of Goafard Bridge, the following section was seen : — 
Bonlder Clay, at one part. 

i Pinkish clayey sand, firm, bedded, passing into the bed 
below. 
Dark green claye; sand. A foot. 
Light-grey clayey Band, with green grains, blocky ami 
jointed, the interstices filled with a white incmBtation, 
forming in one place a hard calcareous nodule. 
41 feet. 
Layer of green -coated flints. 
Chalk, rather hard, with few flints, Slight dip to S,B. 

At Kersey Mill a like section was shown in the river-cliff, the beds 
being as foQowB: — 

Boulder Clay, in part, cutting across the next two beds. 
Beading Beds. — A wedge-shaped piece of green sand. 

r Pine buff bedded clayey sand, firm, blocky and jointed. 
Thanet Beds \ '^^^ bottom part pinkish and passing into the bed 

I below. 6 feet. 

L Kather clayey bedded green sand. 
The junction with the Chalk was hidden by tains. 

P. J. B. 

Valley of the Gippiny. 

Noitb of Bogere-field Grove, at the very edge of the map, thero 
seems to be a trace of the base-bed, between the Drift sand and the 
Chalk. 

At the two large pita northward of Bramford Station the layers of 
green sand and grey clay next above the Chalk may belong to the Tbanet 
Beds (sec p. 14). 

In the ditch running westward from the western corner of Hazel Wood, 
south of Bramford, and close to the marsh, there was at the bottom some 
very chalky clay (? reconatrncted or decomposed Chalk) and some clayey 
green sand (of the baae-bed) mixed np ; showing the proximity of the junc- 
tion of the Thanet Beds and the Chalk. Just within the wood is an old 
overgrown chalk-pit, with a tittle clay at top in parts. 

• The Geology of the tl.W. Part of Essex, etc. (Shed 47),pp, 13, 15-17. (1178). 
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A pit about balf a, mile lo the Bouth ^aat gi^ea l^e clearest section of 
the Thanet Beds in this neighbourtood (Fig. 1), showing the thin reddisli 
bed that ocoiith eo univeraaUy a-bove the green sand around Sudbury 
(Sheet 47J. The evenneas with which both the Bouldei' Clay comea on above 
the Tbimet base-bed, and the latter above the Chalk is uoteworthy. 

In the Ipswich Uuseum there are some casts of shells (a large Suetila, 
Cardima, &c.) which Dn. J, B. Tatlok told me that he had found in this 

Eit, and which he thought might have come (Vuin the Beading Beds, This, 
owever, is unlikelv, though they might beloag to the basemeut-bed of 
the London Olaj ; but as uo other part than the very base of the Eocene 
series is to be seen in the pit, t am inclined to think that tl)c specimciit* 
must have come &om some ti'atisported masa. 



lijilADING BeUS. 

Althou^ but little seea at the surface, by reason of the wide 
spread of Drift, there can be no doubt of the universal prcaence of 
this varying set of sands and clays beneath the London Clay, as 
may be inferred from the sections of wells sunk through the last 
(see Appendix A). In thickness the Reading Beds, as we may 
call them, the shelly Woolwich conditions being absent In our 
district, eeem to vary from about 20 to 50 feet ; but it is doubtful 
in moat cases whether the clayey green snnd at the base may not 
riithcr belong to the Thanet Beds. 

In Pbof. Pkestwich's paper on this Seriea,* whicli gives so 
full nn account oF other districts, very little is said of Suffolk 
(pp. 92, 93), the author cleiirly not having seen such good eectiona 
as were open to "Je. The statement that " it appears that the 
space of 30 or 40 feet between the London clay and the chalk 
is occupied by sands only," will be seen not to hold good, as the 
characteristic mottled plastic clays also occur. 

It will be convenient in describing the sections to work from 
west to east. 

Valley Iff the Stiittr. 

Oil the left bank of the Stour there is an outcrop south of Chilton j but 
the bottom of the series is hidden by the deposit of loam and gravel in the 
lower part of the valley. The outcrop seema to begin near Kiln Pann, 
and thence rung north-westward along the flunk of the valley for ahont a 

At the pottery nearly a mile cast of south from Oliilton Church the pit 
just by the kiln (western and lower edge of the yard), gave the followiuK 
section (1JJ73) :— 



Surface- earth, loam, &c. • ■ ■ • - up to 3 

Drift. Fine soft brownish rather clayey sand, with layers of 
clay - - - - - - - -npto3 

London Clay, bluish when freshly cut but getting darker and 
brown by weathering, with vertical cracks in part, causing 
it to Bjuit off in great irregularly columnar masses. No 
baseuient-bed - - ■ - - - -uptoS 



Beading 
Beds. 
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Feet. 
Sharp loose light-colonred sand - from to over 1 

Dark grey firm fine sand, compacted, passing into 

the next - . - .... fromO to nearly 1 

Dark grey sandy clay, partly ironshot, passing into 

the next - . - - - - 1 or more 

Pale greenish fine sandy clay and clayey sand, 

mottled with red at the bottom part - - 3 or -4 

Pale greenish and light colourea fine sand, with 
^ two marked layers of pipe-clay, shown to over 4 

The top bed of the Beading Series passes over the second one and then 
rests on the third, soon, however, ending off, when the London Clay rests 
on the last. 

A nit jnst north of the comer of the road north-west of the Pottery gave 

the following section (1873), partly derived from information, the lower 

part not being visible : — 

Coarse bright-coloured sand, with a little ironstone ; the upper part 

rather clayey, the lower false-bedded ; about 10 feet. Though mapped 

with the Drift this very likely belongs to the Crag. 

London Clay, the top 3 feet clean, the rest with ''malms'' (»race), 

about 10 feet. 
Beadintr [^^^"T^ sand, nearly white, 3 feet (=the 1 foot bed at the 
Beds I pottery). 

L Beddish clay said to occur below. 

From this short outcrop, at the western edge of our district, the 
B^Kling Beds are not again seen for more than seven miles. We will, 
however, leave the northern outcrop to notice a small isolated protrusion 
of this series, due to local disturbance, at a still more unexpected place 
than Shelly (noted below). 

The low cUff of the Stour from nearly half a mile below Stutton Mill 
eastward is overgrown and tumbled. At first there is some gravel, but 
this soon ends, and then London Clay may be seen, sandy and like base- 
ment-bed at the bottom in parts. A trifle further, in the very slight 
hollow in the shore due south of Stutton Hall, there was (in 1872) at the 
bottom, in a tumbled mass, some reddish mottled clay, like the plastic 
clay of the Beading Beds, and cjiose by fine light-coloured sand, with some 
pieces of sandstone, occurs beneath this clay. (A block of grey wether- 
sandstone and some smaller pieces that were lying about may have come 
from this.) At the ton was a little gravel, but nowhere any clear section. 
The sandy London Clay comes on again directly, so that there would 
seem to be merely a very small (unmappable) boss of the beds below. 

Valley of the Brett. 

On the right bank of the valley there seems to be an outcrop from 
Semer to Kersey (up the side-valley) and also up the next side-valley to 
Kersey Hole. 

A mere trace has been noted at Kersey Mill, on the left bank of the 
Brett (see p. 6). 

Just north-eastward of Hadleigh there is a narrow outcrop along a side- 
valley, and at the brickyard nearly three quarters of vs mile S.W. of 
Aldham, the mottled clay and sand is worked beneath London Clay, 
(see p. 20). 

The Beading Beds seem also to have been touched in the brickyards, 
lower down the valley, at Hadleigh and Layham (pp. 19, 21). 

Still further down the valley, at Shelly, there seems to be some local 
rise of the beds, by which the Beading Beds have been brought to the 
Burftice. However, when the Geological Survey of that part was carried 
out by Mb. Bennett, he wab unable to findany sign of an oat crop, the pit, 
noted by the Bev. W. B. Clabke many yiears before, being filled in. As 
far as we could make out it must have been just west of the church, 
where there were traces of a small hole. I can, therefore, do no more 

than give Mb. Clabke's account : — * 

' — i — — — ' — ■■■■■■.. 1 ■ 

♦ Trans, Geoi, 5oc., ser. 2, toI. v., p. 373. (1840.) 
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Pit new Shelly Ohoroh (W. aide of ravine). 

Ft. Ixa. 

Mould - - 5 

Chalky clay (?with race) - - - -10 

White clay - - - - - - 1 8 

[Reading OchreooH yellow clay - • - - - 2 

Beds, or-^ Oreeniah clay, with fallera' earth - ■ - 4 

paitlyao] Reddish loam - - - - - - *2 

Hard blaish clay, with green particles and pebblea 

[flints?] - - - - - - 2 6 

Ohftlk with large flinta, to the lavel of the river - ■ X 




All the beds ul' the Reudiug si 



es wore carved up to the N.W. 

of very small extent. We were obliged 



In all pi'obability this outcrop 
to neglect it, 

From the Yalley of the Brett, at Aldbam, we bnve to go five miles 
easbward before again seeing the Beading Beds. 

Valley of t lie (iiji/ihtff. 

On the right bank of the Gippiug above Ipswich the Heading Beds 
Beem to be masked by Drift, except just westward of Grindle Farm, N.W. 
of Sproughton, where the ocenrrence of the loam and pebbles of the 
basement-bed of the London Ciay a little way u|> the slope shows the 
OQUifop of the beds below, and in is possible that this oulcrop mny ran 
higher np the httle valley westward of Thornbaah Farm than has been 
shown on the map ; but tbei'e were no sections to be seen. 

Below Sproughton I was obliged to colour the London Clay an reaching 
down to the riTcr-level, though it is quite possible that there may be a 
narrow outcrop of the Reading Bods hero. 

On Teaching Ipswich Railway Station we find that the beds begin to 
rise eastward, so that whilst at the bridge the Londou Clay seems to go 
down to the river, immediately to the east there is evidence of the occur- 
rence of the Oldhavon Beds (see p. 16), which are at once succeeded by the 
Reading Beds. Mottled plastic clay occurs along the river north of 
Bnrrell Street, and there must have been a good section in the old brick- 
yard, now a garden, between this nnd Willoughby Road. 

The outcrop coutinnes southward thioitgh the parish of b. ike, though 
mnch hidden by Volley Gi-jvel, and a good section ia given by the large 
brickyard just M. of the church. 

In 1875 the clearest and moat iuteresLing jiai't of this section was in the 
8.W. corner of the yard, directly S. from the kiin for about 25 yards, 
which showed the London Clay in apparent conformity with a hollow of 
Glaoial Drift and cutting sharply into the l)eds below, as in Fig. 2, a most 
unusual thing, and such as I bad never seen before to nearly so great 
extent. 

On the other sido of the kiln, that is at a, distance of only 12 yards, the 
base of the Loudon Clay was shown at about the level X , which is much 
the same as that of the liase ef the kiln, and the clay ia underlain by a thin 

Sjbble-bed and a sand, which I hod little doubt represented the Oldhavan 
eda, a division of the Lower London Tcrtiaries that had not before been 
noticed in Suffolk (see p. 15). 

Between the kilti audtbo oottugcs to the west (and close to the section 
in Fig. 2), the gravel (£) ia somewhat thicker and, as before, with the 
Btoulder Clay (o) beneath it. The latter would seem not to belong to the 
great maasthat forms the upper part of the Glacial Drift, but to be a local 
bed connected with the sand and gravel. 

South of Stoke Brickyard the Valley Gravel sweeps inwards for a short 
way, biding the outcrop, but the Beading Beds soon show again. On the 
southern side of the farm south of Stoke Rectory there is London Clay on 
the west, whilst in the old overgrown chalk-pit on the east red mottled 



lowik london tebtiasieb. 

Fig. 2. 
Seclion m Stoke Brickyard, Iptwieh, 1875. 




a. Sandr soil - - .. - - about i 

Cb. Sand and Kravel ... orarly 10 

ni i>' I n A J ^- Boxlder CUj. At the bottom a layer of sand 
uiaciaiunn < and stone* (7 - Bed Crag . Phoiplmtic nodulea 

I, have been found in it) - - up to about 1 1 

d. B«dded WDdj London Clay - - - - - 20 or mon 

c. ?OldhBven Bedi. Sandy gravel, with broken shells - . up. to 8 

k. Reading Beds. Ligbt-grej sand, a little mottled (green and red) at top. 
The curved broken line draws the probable eontinualion to (be poiut x , ne 
where tbe base of the London Clay wa« again seen. 



The following general Bection of the Oldharea and the Reading Beds 
here is made from obaerrations in the variooB ports of the jard where the 
section was at all clear : — 

d. London Clay, nearly flat at the western and higher part of the yard : 
at the hottom a Randr pebhle-bed up to 6 inches thick, with 
a few broken shells, which may belong to the underlying series 
(=e). 
/. Oldhaven Deds P Fine bnff sand, with some grey clayey layers 
(partly fcrrnginous), in placoB hardened into stone ; 6 feet or 
more. 

Cg. Qrey and red-mottled plastic olay, blackish at tbe very 

i top, greenish at bottom, shows somelhingofa passage 

I into the bed below (Pfrom staining it), with a little 

Beading J raoe : abont 4 or 5 feel. 

Beds, j ft. Sand, brown and grey or irregularly mottled red, and 

sometimes rather clayey, at top, the rest licht- 

coloured, sometimes very palo green ; several feet, 

|_ bottom not seen. 
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clay over saud were seen at top on the eastern aide. There mast be some 
faalt or other diatarfaonce to bring up the Chalk here, and it ia unfortauate 
that uo clear aeotioa could lie ae«n. 

The short shallotr railway-catling about three-quarters of a mile S.S JI. 
of Ipswich Station, jaat aonth of where the line forks (Halifai JuncMon), 
is overgrown ; but I was able to make out something on the weal«rD 
(deeper) side. The uorthem end was quite hidden; but further on there 
13 browu clay, loam, and fine clayey aatid, from below which, seeuingly, 
mottled jilastio clay has been turned up (liy the signal-post at the fork). 

At abont the middle there seems to be Boulder Ofay beneath tbe gravel, 
and at one spot the following; order of beds was to be aeen, the lop of the 
cutting, however, being hidden : — 

r A httle Boulder Clay. 
Glacial Drift i Brown clay and sandy clayi about 18 incbea. 

LA little gi'avel. 
Bed-mottled clay (Reading BedflJ at bottom. 

On the sonth there is a little gra,Tel, perhaps iu pipes, over red-mottled 
plastic clay. 

The outcrop seema to extend to the side-valley south of the bouse in 
Stoke Park, where there ia some mottled clayey sand, and to the other 
side of that valley just west of the Ostrich Inn (see p. 5). 

From a cosspit, about lOJ feet deep, in front of some now cottages 
(1876) close to, and west of, tfusford Hali, yellowish sand was tamed ont, 
and I was told that this waa capped by clay and stone, the upper half of 
the pit being in clay, the lower in aaiid. Probably we have here London 
Clay and Reading Beds, though there is no sign of the outcrop of the 
latter. 

Crossing the Orwell the BeadLag Beds coma to the surface at the baee 
of the left bank. N.E. of Tbe Ostrich. A guod section was made here 
some lime after the Geological Survey waa done, the whole cliff having 
been cut back in making the outfall-sewer from Ipswich. I saw this 
cutting in June 1882, and though somewhat hidden, the following sucoeBsion 
could be made out. The beds rise northwards at first, bnt seem to fall 
slightly in that direction at last : — 



Beading Beds-i 



'Brown and grey mottled clay, with small Inmpa of race ; 
about 3 feet. Where this crops out, at the northern part 
of the section, it has weathered until much like London 
Clay, for which at first I mistook it. 
Buff fine sand, about 2 feet. This has some blocka of 
Handstoiie in it, one about 8 feet lonj; and up to 18 
"''\ inches thick. It ia like the Oldhaven sand, and panes 

Bulf and greyieh fine loam and clayey sand ; about 3 

Grey clay, crimson -mottled lower down ; up to 4 feet. 
.Pale green and red mottled sandy clay ; about 5 feet. i 

At the southern part there is a hollow of gravel, sonth of which the 
Eocene beds come up again suddenly (perpendicularly or even alightlr 
overhanging) and the buff sand is represented only by some small blocka 
of sandstone, about 6 inches thick,-which soon die out, when, however, the 
sand seems to come on again. At the extreme south gravel comoa on, al 
first with great layers and masses of mottled clay in it. 

The outcrop rnns a little way up the aide-valley eaat of Greenwich Farm, 
and the low cliff just sonth of the Cliff Brewery again shows plastic olay; 
but northwards tbe narrow ontarop is soon hidden under Valley GraTel, 
ftgain to reappear, however, in the midst of the town, for a little, when the 
Beading Beds seem to be finally hidden through the rest of the town, first 
hj a covering of gravel and then probably also Ihrongh a lucal westerly 
dip, carrying them downvrards. 



London Clay ^ 



Beading Beds 
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At Trinity brickyard, just S.E. of the church, the beds are as follows : — 

^ Brown bedded clay ; up to about 12 feet. 
London Clav-< ^^sement-bed. Brown loam and clayey sand with green 
^ grains ; about 6 feet shown, hidden by water below, 
^ but said to be li feet more. 
P Oldhaven Beds. — Sand, with a few pebbles at top. Some lying about 
was fine, grey, and much like that of the Oldhaven Beds elsewhere. 
Said to be 6 feet. 
Beading Beds. — Hard dark earth said to occur below, probably plastic 
clay. 

St. Helen's Pottery and the Back Hamlet Brick and Tile "Work, just 
N. of Trinity Church, are practically one for our purpose, the pits 
joining, and tne following is the succession of the boas, the account of 
those below the London Clay being from information on the spot ; — 

A little Boulder^ Clay over Bed Crag, on the N.E. 

'Bedded clay, partly sandy, with a marked layer of 

cement-stone and other light-coloured layers; for 

the most part brown, but at bottom dark grey (at 

the deepest part) ; up to more than 20 feet. 

Basement-bed. Dark grey loam (brown where near 

the surface) with a few snells at top, and a layer of 

(^ pyrites ; about 6 feet seen, said to be 2 feet more. 

Oldhaven Beds. Fine buff sand (1 saw some of this lying about) ; about 

3 or 3i feet. 
Green and red mottled plastic clay,* 5 or 6 feet; but 

in a little pit at W. edge of yard ; 8 to 9 feet. 
Brown loamy bed ; li or 2 feet. 
Sand, with water. 

A boring in a well close to the kiln, already 24 feet deep, and therefore 
oelow the last bed, passed through : — 

Dark earth, 2 or 3 feet. 

Green sand, 2 or 3 feet. 

Clay, 3 or 4 feet. 

Mixed beds (clayey). 

Total, to chalk, from the surface, about 40 feet. 

The section given by the Bev. W. B. Clarke, of brick-pits at St. 
Helen's * probably refers to these ; but it errs, like others of his sections, 
in making some of the beds much too thick, the London Clay being made 
42 feet, at a time when it could not have been cut back into nearly as 
much as now : perhaps, however, this division has been carried too low in 
that account. 

The foreman of the Trinity Brickyard told me (in 1875) that at a 
brickyard in what is now Argyll Street (Woodbridge Boad) where he had 
worked for 50 years, there was at top 30 feet of clay, like that at Trinity 
Brickyard (London Clay) for the most part, then sand, which was dug to 
a depth of 20 feet, and bored 30 feet more in a well, when Chalk was 
touched, and bored into some depth, plenty of water being got. 

The Beading Beds rise again on the N.W. of Ipswich, and sand is 
found beneath the London Clay in the brickyard ]N .W. of Brook's Hall 
(see p. 23), There is a small outcrop just north, by the railway. 

In the brickyard at Whitton Leys sand occurs beneath London Clay 
(fig. 8, p. 24), and two little diggings at the lower (western) end of the 
common bearing that name on the Map seemed also to show London 
Clay over light-coloured sand. There are flint-pebbles lying about, a 
sign of the basement-bed of the London Clay. 

Hence northward there is a narrow outcrop along the sharp slope of 
the valley for about a mile, when it turns eastward along the side-valley 
to Akenham.f It is in this part of the loft bank of the Gipping that 

♦ Trans, Geol, Soc, ser. 2, vol. v., p. 382. 

t See the Geology of the Neighbourhood of Stowmarket (Explanation of Quarter 
Sheet 50 S.W.), p. 4. (1881.) 
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Fig. 3. 
General Section at the Chalk Pit nearly a mile Northward of 

Bramford Station, 

Scale 8 feet to an inch. 
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1. Glacial Drift. Grayel and sand, 
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2. Fine light-coloured sand, with 
thin clayey layers; at the 
bottom u thin layer of gravel, 
with phosphatic nodules (may 
l)clong to the Crag) - - up to 15 



Tendon Chiy. •■ 



'3. Brown bedded 

clay and loam, 

like the base- 

ment-bed of 

some places - up to 10 
4. Sandy pebble-bed, 

of black flint 

pebbles (mostly 

small but some 

large) - from an inch to 1 



5. Heading Beds. — ^Light-cclotired 
(whitish) sharp sand, false- 
bedded (especially the upper 
part), with long lenticular 
musses of ironshot grey clay 
(up to 3 feet or more thick) 
and with ironstone-nodules ; at 
bottom here and there a few 
flints and pebbles 



1 8 or nior« 



C. Heading pr 
Thanet Beds. ^ 



*yw.T% III \i, I'^TTf 



'Clayey greensand - about Ij- 
Grey clay, marly ? •• nearly 3 
Clayey greensand, 

not so bright as 

that above ; some 

green-coated fl i uts 

at bottom ; resting 

evenly on the 

Chalk - - about 2| 



Chalk with a few flints, many feet. 
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occur two of the finest sections in our district. These are given by the 
largo chalk-pits northward of Bramford, and in describing them the same 
index-figures will be used for both, so that comparison may be easy. The 
southern of the two was the clearer and better section, all the beds being 
accessible. It is marked ** Chalk pit" on the Map, and is less than a 
mile northward of Bramford Station. Here the London Clay comes on 
nbove the Beading Beds, so that we have the full thickness of the latter, 
the fine section being as in Fig. 3 (1875-77). 

The northern pit is about a quarter of a mile further up the valley, 
east of the Paper Mill of the Map. Touching it, and to the north, on the 
higher ground, was a small sand-pit, which showed the following beds : — 

P 1 & 2. False-bedded sand ; with a gravelly layer, half a foot thick, 
at the bottom, chiefly of flint-pebbles, but with some flints and 
phosphatic nodules ; resting irregularly on 5. 

5. Sand, with a lenticular mass of grey clay. (Beading Beds.) 
At the clearest part of the large pit the section was — 

1 . Glacial Drift. Grravel and sand, false-bedded ; up to 8 feet thick 

resting somewhat unevenly on 2. 

2. Bufi* and brown sand, with thin ferruginous layers : at the bottom 

a gravelly layer, with phosphatic nodules ; up to 8 feet. 

5. Besbding Beds. Sand, with clay ; hidden, but apparently like that 

in the small pit ; some feet thick. 

6. Beading or Thanet Beds P (partly inaccessible). Clayey green sand, 

grey clay, and again clayey green sand (with green-coated flints) ; 
some feet, resting evenly on the Chalk. 

7. Bedded chalk with very few flints ; many feet. 

Although bed No. 2 has been mapped with the Drift (from which it 
could hardly be separated except' in sections), I am inclined to think that 
it may perhaps belong rather to the Crag, as in the tract to the north.* 

In the springy hollow N.W. of Whitton Church a shallow drain showed 
clay, some like London Clay, but some (at the bottom) red-mottled and 
probably belonging to the Beading Beds. There would seem, therefore, 
to be a small outcrop of these two clays (too small to be shown on a one- 
inch map) in the midst of the Drift. 

At Tuddenham Kiln there is some mottled sandy clay (see p. 25), not, 
however, at the surface, and this is the last seen of the Beading Beds in 
our district. 

Oldhavbn Beds. 

The occurrence of tins uppermost division of the Lower London 
Tertiaries in the town of Ipswich, and apparently nowhere else, 
is peculiar ; indeed its occurrence anywhere in Suffolk was not 
to be expected. It is the most local of the three divisions, being 
confined in the southern part of the London Basin to the eastern 
part of Surrey, parts of Kent, and a small part of S. Essex, and 
not having been before noticed nlong the whole of the northern 
e'ige of that Basin, except for a possible wee patch (of pebbles) 
at the border of Essex (with Suffolk).t It consists essent'ally of 
fine light -coloured sand, often with flint pebbles. In East Kent 
this eand sometimes contains hardened masses, which seem to 
have been the parent bed of many of the blocks of grey wether- 
sandstone scattered over the surface of that part. Now in 
Ipswich, where this sand seems present, it is singular that many 
blocks of like stone have been met with. 



* See Memoir on Sheet 50 S.W., p. 5. 

t The Geology of the N.W. Part of Plsscx . . . etc. {Geological Survey Memoir 
on Sheet 47), p. 24. (1878.3 
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Some of these masses of sandstone occur on the bank of the 
river, near the railway-station, just where the outcrop of the 
sand would be expected. 

In June 1882, after the above was written, the widoniii^ of the railway 
CS.W. side) at the station showed the junction with the London Clay. 
Near the tunnel there was clay ; then the loamy bottom part of the clay 
rose up, with a layer of pebbles at the base, and then fine light-colonred 
sand. Opposite the centre of the station there seemed to bo loam again, 
but I coula not tell whether it was in place or slipped. 

The ])cst section is at the Stoke Brickyard (see p. 11), and tho sand also 
occurs at the l)ottom of the railway-cutting, up to the tunnel-mouth, on 
the S.W., beyond which nothing has been seen of it on this side of the 
river. 

In the wood, on tho site of an old brickyard, just south of the house in 
Stoke Park, there are many grey wethers. Some of these camo from the 
old }>rickyard at Willough])y E>oad, Stoke, and would seem, therefore, to 
belong to the Oldhaven Beds ; some are of concretionary structure and 
partly soft. If any came from the brickyard at the spot they would lead 
one to infer a local outcrop of the Oldhaven Beds. 

On the left side of the Orwell the sand has been found beneath the 
London Clay at Trinity Brickyard and at St. Helen's Pottery (see p. 13). 

Of course the outcrop of so thin a bed is too narrow to l>o shown on the 
one-inch Map, and it has, therefore, been included with that of the Beading 
Beds. 

In the well at Landguard Fort pieces of stone, like greywether- 
sandstone were found. 

In concluding this chapter, I may express a hope that the older 
Tertiary beds of Suffolk may in future have more attention from 
geologists than they have had in past years. The marvellous 
accumulations of fossils in the Crags seem so to have fascinated 
observers as to have led them to pass by unnoticed the really fine 
sections of the older beds that have been open for many years. 

I may remark also^ though the matter is one referring to the 
district to the N.E.^ that the evidence of well-sections has shown 
us that the usually accepted notion of the ending off of these older 
Tertiary beds in Suffolk is quite wrong. They seem to extend, 
under Crag and Drift, along the whole of the eastern border of the 
county, as Mr. Dalton has shown in a short note on the 
subject."*^ 

W.W. 



Rep, Brit. Assoc, for ISSO, p. 375, and Geol. Mag, dec. 2, toI. vii.^ p. 518. 



I 



17 



CHAPTER IIL— EOCENE AND PLIOCENE, 

London Clay. 

This formation has its usual character^ and consists^ where seen 
at the surface, of a brown clay, rather sandy towards the bottom, 
and with layers of septaria, or concretionary masses of clayey lime- 
" stone, at intervals. The brown colour is, however, due to oxida- 
tion, and when a section sho;ws the clay at some depth from the 
surface it is usually found to be dark bluish-grey, unless where it 
is covered only by permeable deposits, when the topmost part has 
turned brown. 

In our district we are far from having the whole thickness of 
this clay, the greater part of which has been carried away, by denu- 
dation, before the deposition of any of the overlying beds: indeed, 
we have only the lower part, which here in great measure is 
somewhat sandy and often rather well-bedded, the bedding being 
shown by the comparatively frequent calcareous layers, which 
sometimes form continuous beds of cement-stone. 

The bottom part, generally very sandy, and often with a layer 
of flint-pebbles, is so distinctive as to have acquired the name of 
basement-bed. 

The London Clay is almost unfossiliferous here, the only 
notable fossils being the remains of turtles, which were found 
on the coast when the cement-stones were dredged for the manu- 
facture of Eoman cement, a byegone industry, and the great 
number of pyritized plant-remains that occur on the beach at 
Felixstow: so plentiful are these latter that I have sometimes 
seen patches of scanty beach, on the clay foreshore, ahnost wholly 
formed of them. 

W. W. 



South of the StouVy Essex. 

On the right bank of the Stour the London Clay occurs in 
continuous exposure from La Marsh to Harwich. In most 
sections it is seen to be somewhat sandy and regularly bedded. 

It may be seen on the road about a third of a mile southward of La 
Marsh Church ^nd in the railway-cutting at Bures Hill. 

It is worked at the kiln on the west of the railway at Bures Station. 
The top part is brown and stiflF, then comes brown bedded clay, then 
brown sandy clay, and then dark grey clay has been found. Clay is said 
to have been dug to a depth of about 30 feet, when quicksand (Beading 
Beds) was found. At the lowest part of the pit there is a wash of 
London Clay, with flints ; and in some parts gravel seems to cut into the 
clay. 

Between Bures and Dedham the clay is often shown in temporary 
sections, but no large pits occur. At Dedham and Manningtree four 
brickyards are worked in it. The cutting on the main line S.E. of 
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inttiingfl on the Hstrwicd 
Branch Railway (with or without u cftppmg of Drift)- The c1»7 is well 
Been in the cUbb c»at of Miatley Qiiay, In » brickjard on the quay tiie 



III the river-cliff north of Low Furm, Wrabneas, a fault tna; be seen 
with an csatcm downthrow, bnt of indclerminablu amonnt, iu a slight 
arch of Itondun Clay, the bedding being well marked by contmuous cal- 
carooOH layera, and by Boptaria, as shown in Fig. ^. 




The London Clay From WrabneaB to Harwich has already been 
described in the Ouological Survey Momoir on tho Eastern End of Essex 
(48, B.E.) ; bat since our mapping was done the works for the new 
landiug- place, station, etc.. at BaniBay Ray gavo a fine section, and I 
quote tho following from Db. J. B. Tayloe's note thereon ; — " In many 
placoB the London Clay is . . thrown into a series of verj gentle folds. 
At . . nine places in the section email faults are as plainly visible aa 
in a geological diagram, owing to the banded obara^ter of thu strata. 
With one exception all tho fanlts have an angle of about fifty degrees, tho 
exceptional fantt . . being nearly vtiriieal. . . The largest . . 
measures upwards of twelve feot,"* "When I saw ihcHo works, at a later . 
date, the itection was moetly inocccsaible, from wet ; hut they bid fair to I 
destroy the outlier of gravel that I had mapped on the bill-top. 

North of the Stour nhore the lirclt. 

Alotif; tlie Suffolk aide oF the Stoui' tlic Loiiiloii Chy also craps 
out from beneath the Drift, .■« well as up the (iide-valleys to 
AsBingtoii anil Ix;.i(IcTilii.',itl), and u[i tliat uf BiixforJ as I'nr as 
Groton. 



• Gaol. Mag., dec. ii., vol. vi., p. 383. (187B.) 
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Fio. 5. 

Section at the Tile Kiln N.E. of BoTfird. 

Scale IS feet to an ioch. 



Co. Boulder CUj (brown Bt top. blue below) at one part. 

I b. Lenticolar nuus of loam. 

I c. Bather fine, bedded and falie-bedded, reddiBh-jellow, Band, 

1 fermgiiiioiu layer (c') in the upprr part. 
'd. Bather stiff wndj claj, bedded, the npper half greeQisb, the 
rest reddiih ; 3 Incbei to S feet. 
Bather stiff brown clay, with land-partingg ; 3 feet. 
''. Brown sandj' clajr } A feet seen. 1 was told that this went 
9 feet further down, and was succeeded by aand and then 
pebblee, showing the base of the formation. 



I'- 

I. ]f. 



Valley of the Brett. 

In this Tallej there are aome good aeotions of the bottom part of the 
London Claj, the moet northerly being at Aldham Brickyard (marked on 
the Uap), about a mile N.E. of Hadleigh Church, where the boda dip 
^ghtly S.E., and show the SQCoeaaioii desoribed in Fig. 6 (p. 20). 

F. J. B. 

The section described >^ Fbof. Fbestwich aa on a bill a mile E.N.E. 

of Hadleigh refers to this brickyard, E.N.E. having been printed for 

N.N.E.* Ab when ho saw the section it differed somewhat from what 

Mb. Behneit and myself aaw, I giro the earlier account (condensed) : — 

London Clay, brown, passing down into grey and sandy, with a 

few shells and teeth of Lamna. 
Flint pebbles in sand and clay, with teeth of Lamrui. 
Beading Beds.— Light-oolonred sands. 
It serves to show the varying natnre of the Beading Beds, the 5 feet 
of mottled clays of Mr. Bennett's section, between the basement-bed of the 
London Clay and the sand, not having been tonched. W. W. 

At the Hadleigh Brickyard (also marked on the Map), W.N.W. of Iho 
chnrcb, the general section of the London ('lay is as follows : — 

Fkkt. 

rStiffchooolato-colonred clay, with septaria - - 12 

I "^ r Brown sandy clay - ■ - - 9 

.2 Dark, aeh-coloored clay, tough though rather 

London J -g 1 sandy - - - - - - 4 

Clay, "j 5 < Brown sandy olay - - - - - 14 

§ I Dark brown sand with aharks' teeth • - 2 

S Pebbles sud to oooor below, and then a hard bed . 
[ffl L '"ith crushed shells. 
Beading Beds.— Yellow sand, said to occur beneath. 

P. J. B. 



* Quart. Jotrn. Otni. Soe., vol *L, p. 111. (1850.) 
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Fia. 6. 

General Section at Aldham Brickyard. 

Scale 8 feet to an inek 




^^^.' 



FXBT. 

Glacial Drift (a. Gravel asd land. b. Loam. c. Boulder 

Clay) - - - - - about 5 

'd. Tough chocolate-coloured clay, irith Ecptaria nearly 13 

f e. Brown sandy elay . - - J 

/. Tough cholocate-coloured clay - - Sj to a 



London Clay. 



I g. Tough ash-coloured clay, rather saody - to nearly ] 
J A. Brown aoody clay, with partingB of 

■tiff chocoiate-colunred clay - - abont 5 

Dark clayey Band, from almost black to 
dull brown, with ligsite and pyrites - 
Black flint-pcbblGS and crushed sheila - 
r mottled greenish-yellow clay - 
/. Grey, red, and yellow mottled clay - 
m. Fine yellowish and greenish sand ; 6 feet 
shown. I was told that it had been sunk 
into to SO feet, irhen water wm fbond. F 
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The pit BhoWB a dietnrbance, affecting both the London Olay and the 
Drift, of the Hame kind as those seen in the vallers to the west at Sod- 
bnry* and Boxford (p. 19). The neotion waa as in Fig. 7. 



Pig. 7. 
Section at Hadleigh Brickyard, thawing Disturbance. 




a. SoU. 

b. Gladal Drift. — Gravel and sand. A bed of grvrd at the Iwae <agtuii«t the 

London Clay) CMitaina Boaie phoapbatic nodules, and ma; repreMnt the 
Cr»g. 

{c. Clnj, diBtiiictlj bedded, with two marked lajera of oement^tone [ 
8 feet or more (IS feet or more in another part of the pit). 
d. BaMment-bed.— Loam with Iiyen of clay ; 15 feet or more, 
not bottomed. 



Some of the London Claj goos i 



I, though partly hidden by glipa : — 

Glacial Drift. — Coarae sand with a little gravel - - about 3 

Bed Crag. — CurreDt -bedded coarae fermginooa Band, with layers 
of iron atono -nodules containing caate of ebellH, the commoneat 
being the Crag species Oardivm anffuelatumf - ■ - 8 

TliayerH of brown, grey, and rnaty clay - - 3 

London Clay Stiff chocolate -brown clay, with aeptaria - 5 

(Pinclading J Brown and bhick eandy olay • • - 4 

Baeement- "S Brown sandy olay - - - - .6 

bed). Black olay, rather Bondy • - . . i 

I^Brown clay said to occur beneath. 

F. J. B. 

It would seem aa if lower beds had been laid open here in Ur. Clarke's 
time, his account being as follows : — X 

Bine London Clay, with pyrites, wood, septAria, cnunbling shells and 

sharks' teeth ; 60 feet. 
[Beading Beds P]— Sand, 3 feet ; blue olay, 4-7 feet ; and sand. 

There most be Boroe mistake, however, in the great thickness given to 
the London Clay. Now, from the pit being ont back further into the 
hill more of the beds above the London Olay are shown than formerly. 

W. W. 

* Tbe Qeolojiy of the N.W. Fart of Essex, etc. Geological Survey Memoir (on 
Sheet 47>, pp. S3, 55. (1878.> 
t W. WomKBB, Quart. Joum. GeoL Soe., vol. iix., pp. 404, 405. (1874.) 
% 7'rani. Geoi. Soc., kt. S, vol. v., p. S74. 
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Onr next seotion is nt tlio biickyard uiarlipd on the Map, at Hlghij 
close to the bridge over the river, where the followiDg beds n ' 

Soil ■■■■■■- - 

f Stiff chocolate-coloored clay, with eoptoria 
Loivdon Brown and eray olay, with eaudy purtinga and aeptaria 
Clay, I Dark grey clay, rather sandy 
inclnding < Brown sandy clay, with sharks' teeth 
Basemeut- [ Stiff dark-grey clay 

Iwd. I Dnll hrown sand . - • 

LThin layer of pebhles. 

Here again Mk. Clajuce seemB to have recorded a deeper section, into 
Bauds. As it is bard to identify some of the liedB in both sections, it 
is bettor to give tho earlier onti, which is as follows*; — 

Earth [aoil] 

j-T ■ r Thick clay with limestone (seplaria P) 

n V 1 1 Brownish clay with clay noaalos and veget- 
^^'-^ L able impreesiona . - . . 

("Very fine white aand with clayey fiakes - 2 to 6 | 

=lSfpT s-i'""- ■ : • - ■«•"'' 

f J [^ Brown clay with ouhreons oonoretions ; depth onkiiowiL 
A few pebbles are said to occnr in the lower beds, which are 
classified with doubt. 

North ofikf Stour below the Brett. 
The narrow outcrop ui tliu London Clay continues alone tiM 
inain valley, and also up the forked sidc-valleyd to Gapel rik 
Bentlej, to Tattingstone and north of Ilolbrook, and tn the 
eliorter one round llarkfltcnd; hut along fhia course few ^«K(d 
seclionH were f-een. 

In thiB lower part of llie Stour the London Clay is probably 
cut through in the deepest parts of the river-bed, aa also may be 
the case along the valley of the Orwell. 

At the brickyard on tho eastern aide of the road near Potash Farm, aij^^ 

over a mile north of Holbrook: Chnrch,the section was as follows (1&?^^^| 

Irregular brown washy loam. ^^H 

trrcgnlar gravel and sand. ^^H 

Bluish-grey London Clay, which seemed to be laminated. ^^^ 

The' pit of tjie brickyard on the Holbrook stream close to its junction 
with tho Stonr, west of Harkstead, is in brown bedded London Clay, with 
a layer of cement-stone. At the western end there was shown {in 18T2) a 
few feet of fine light-col oared clayey sand, apparently abetting against 
and overlying tho cW, and probably belonging to the Valley Drift. 

At the clill' 8.E. of'^ Helton Green there arc signs of a very loamy bed 
(?near the bottom of tho clay), and the next ens', westward of Netbor Hall, 
shows traces of gravel over bedded clay, with a layer of cement-atone, b 
loamy and sandy at the bottom. 

At the brickyard leas than half a mile north of Harkstead Chnrch Id 
small pits showed traces of eand and gravel over brown and grey bed * 
London Clay. 

Valley nflht Orwell. 
The London Clay crops out on the banks of this valley to some i 
above Ipswich, and also np the side-valley of Wosbbrook to i " 
Bnrstall. Below the junction with this side-valley there w 

• Trant. Geo/. .S«c., ser. 3, vol. v., pp. 372, 37?. 
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sectionB on the right bank at the time the Geological Surrey was made ; 
but there is now a large brickyard near Shotley, where this clay must be 
worked. 

In the little wood on the left bank of Ihe side stream, S.S.W. of the 
hoase in Stoke Park, there is a sort of low cliff, which, though overgrown, 
shows at the bottom grey London Clay, the lowest part being sand^, and 
with green grains, like the basement-bed. 

Some Sections in and near Ipswich that show the junction with the 
beds below have been already described (pp. 10-14), as also the outcrop of 
the pebbly basement-bed near Sproughton (p. 10). 

On the left bank of the valley a fine section of the junction with the 
Beading Beds was noted at the brickyard which is marked on the Map 
at Whit ton Leys, a mile W.S.W, of Whitton Church. The pit reached (in 
1875) to within a few yards of the lane, and the beds were as shown in 
Pig. 8 (p. 24). At the S.W. comer of the yard there was nothing but 
Boulder Clav, and the foreman told me that at the farm (Lovetofb's Hall) 
close by to the south, in making a well, the same kind of clay was found 
to a depth of 60 feet without getting to the bottom of the deposit. 

At the Old Brick-kiln, about halfway between Bramfora and Whitton 
Churches, the pits have been filled in. At the top there is a trace of 
Boulder Clay (which continues above) over gravel and sand (P in the 
Boulder Clay). In the lower part London Clay seems to have been 
worked. Fortunately, however, this section has been observed and 
recorded by Fbof. Frestwich, whose account of it is substantially as 
follows* : — 

Mixed clay and gravel ; up to about 4 feet. 

fBrown and occasionally light-bluish-grey clay, with a few 
I small ferruginous concretions ; up to about 9 feet ; passing 

London' d»^ i^tO" 



Clay. 



X 



Slightly micaceous brown clay, laminated with ochreous and 



yellow sand ; nearly 8 feet. 
Flint pebbles, up to 10 inches in diameter, in ochreous sand 
and brown clay, with teeth of Lamna ; about a foot. 
Reading Beds. — Light-coloured sand, with a few small clayey concre- 
tions ; over 16 feet shown. 

The still earlier account by the Rev. W. B. CijARKE, of Whitton Brick- 
kiln, 2i miles N.W. by N. of Ipswich, probably refers to this, and differs 
in showing less of the upper beds, but more of the lowest, the sand being 
given as 20 feet.f 

South-eastward from this small outcrop, which extends from the 
Bramford Pits to Whitton Lejs, the London Clay is hidden by Drift for 
about a mile, when there is another northwards from Brook's Hall 
(Ipswich), whilst just to the south of this begins the narrow outcrop that 
continues to the sea. 

At the brickyard N.W. of Brook's Hall the following section was noted, 
in 1877 :— 

''Clay, more or less bedded as far as could be seen (the top 15 
or 20 feet mostly hidden by fallen masses), loamy in parts. 
The lowest part, where fVeshly cut (to about 6 feet) dark 
grey, bedded, and evenly divided by a rusty line from the 
from the underlying — 

{Grey and brown loam, with a few clayey layers ; 
nearly 7 feet. 
Flint pebbles in a sandy or loamy matrix ; fh>m a 
few up to 15 inches. 
Fine buff sharp sand (Reading Beds). 

In another spot, where the lowest part of the London Clay came to 
the surface, it was of course brown instead of ^ey from discolouration. 
The pebble-bed comes up to the bottom of the ditch by the entrance. 

♦ Quart, Joum. Geol, Soc,, vbL ▼i.,p. 272. (1850.) 
t Traiu. OeoL Soe,, ser. 2, vol. ▼., p. 379. (1840.) 
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A6 Woodside, a large house on the hill-top north of the hospital, I was 
told that a well was sank abont 90 feet deep, through sand, iron-sandstone, 
and Crag. In the little valley on the north London Clay is got, and at 
the house just west (lower) that clay oocnrs high np the valley-flank, 
close to the honse ; so that the top of the London Clay would seem to be 
very uneven here. 

In the excavations for the viaduct of the Felixstow Railway across 
Spring Boad, i^e following beds were passed through : — 
Soil and boggy earth (springs). 
London Clay, with loam at the bottom. 
Pebbles and sand, bored down to. 

Below Ipswich there are cliff-sections, thus, at the western end of 
Orwell Park sandy London Clay may be seen at the foot of the river-cliff; 
and again, along the shore at (>reat Wood, where the cliff is not hidden by 
slips, as is much the case. 

At the brickyard (? abandoned), abont a third of a mile E.S.E. of Nacton 
Church, there is London Clay, and, just above, a small pit showed coarse 
ferruginous sand (Crag without shells), with some gravelly patches at 
top. 

The short railway-cutting close to the Ordnance Hotel, Felixstow, is 
in London Clay, with a small hollow of sand and gravel at the northern 
end. The clay of the coast-section will be noted further on (pp. 54-56). 

Valley of the Deben. 

On the right side of this valley there is a nearly continuous outcrop, 
except where patches of Valley &ravel reach up to the Crag. The clay 
also crops out up the side- valley to Bucklesham, and along that of the larger 
tributary, the Ilnn, to a little north of oar district. On the left side of 
both the Finn and the Deben the continuity of the outcrop is broken by 
the descent of the Bed Crag to the river-level. 

At the kiln, by the edge of the marsh, a mile N.N.E. of Walton Church, 
a large but shallow old pit showed (in 1874) brown ^London Clay, covered 
by a wash of sand down the northerly slope, which sand hid the clay at 
the northern end, where the pit turned westward. A new pit, just south, 
on the other side of the hedge, also showed a loamy wash down the 
westerly slope. 

There is a brickyard over a quarter of a mile south of Hemley Church, 
and another on the river-bank north-east of Waldringfield Church. At 
the cement-works close by I was told that the well wfis sank through 20 
feet of London Clay. No noteworthy section, however, was seen along the 
right bank of the streams until reaching our northern limit, where, in the 
Finn Valley, at Tuddenham Kiln, north of the church, the upper pit 
showed the section to the top of the London Clay, and the lower pit con- 
tinued it downwards. The lowest beds I did not see, however in 1876 ; 
but got my information from the foreman. 

Mb. S. V. Wood, Junr., saw this section in 1881, and has kindly shown 
me his notes, from which the remarks in square brackets in the following 
account have been taken : — 

Gravelly soil ; up to 3 or 4 feet. 

t Bedded gravel ; from about 2 to 7 feet.] 
iight-coloured and brown false-bedded sand, with some 
rii- -• 1 n-iff small clay layers ; at the bottom a thin layer of flints 
l^nd CraePM *^^ phosphatic nodules (Crag P) ; about 18 feet. [Mr. 
\ B ) \ Wood describes as sandy brickearth, with tougher 

layers, up to 8 feet at most, passing down into bedded 
sand, about 12 feet.] 
'^Sandy clay (upper pit). 

L d n riav -< ^^^^ 8^®^ ^^J* i^ui iron-pyrites ; 12 or 15 feet seen, and 
jjon o *^ ay.-^ ^^^^ ^ have been dug 6 feet deeper. 

L Grey clay ; about a foot. 
Beading Beds. — Brown earth, etc. Lying about was some greenish and 
reddish mottled sandy cl^.y. 

W. W. 
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On the left aide of the Finn the deserted brickfield, flve-aigUthB of b 
mile N.E. of Little BealingB, ffsa irorked in the Loudon Claj and over- 
lying Crag sand. 

The aamo clay forma the floor of the railway- cutting at Whin Hill, 
northward of Martleeham, and the ToUowiug section ivaa exposed in 1839 
at the brickyard at Kingston, or Kyaon, Quay, now closed, but ahowing 
the upper beds in a weathered face : — 

^Browu clay with traces of fossils ; 12 or 13 feet. 
Flint piibbles in jellow sand. Teeth of Lomna ooimmon. 
Tj, Ann r\ J Here also were fonnd Didelpltye cole^ariori, Charles- 
i^raon uiay-^ worth, Hyracolheriiim nmicviue, Owen (first caUed 
Maraoaa eocenu*), and Cheiroptera. Crojis out on the 
^ level of the river [P mean tide-level] ; a foot. 
Reading Beds (P). — Light-coloured eanda. L&rge oyster-shelts aaid to 

occnr in concretions iii the upper part, not bottomed; 8 feet shown. 

Mk. Wood's original note* of the discovery of the Videlphya is not 

accompanied with any section, bnt it states that the remains were found 

in the sand immediately below the clay. SiB C. Lygll's notof of farther 

discoveries does not notice the pebble-bed, bnt masses it with the sand, 

Sellow and white. 12 feet, not bottomed. The complete section is given 
yVaor. Peestwich,! Trom whose paper the above details are taken. 

The London Clay, with septarian bands, is exposed in an old Crag pit 
at Ferry Farm, opposite Kingston Quay, and it was worked for t^iok- 
making at Mothorsgate Dock. 

Between Bhottisbam and the Do-ben it rises to a considerable height, 
probably owing to the protecting influence of the patch of Coralline Crag 
rock, which, before the formation of the Bed Crag, occupied a loraer area 
than now. W. H. D. 

The clay is abown along the bottom part of Bawdsoy Cliff {see pp. 69, 
70), and northwards there is b narrow outcrop along the remaining (right) 
aide of the Ore valley, and along the Boyton tribntary. 

According to De. Voki.ckke,5 the clay of Bawds ey Cliff contains l'G8 
per cent, of iron, mostly aa protoside, bnt with traces of protosnlphate 
and of basic aulphate, and 1 ' oai per tent, of bisnlphide of iron. 
Coralline Ceaq. 

As the chief mass of the older division of the Orag ia north of 
our dJBfrict (in Sheets 50, S.E. and 49, S.), the general acr^unt of 
ihiit division will lie left for the Memoir on thoee Maps ; it will be 
enough here to describe the three email sejmnite exposures of 
Tnttingatone, of Sutton, and of Itameholt, leaving the spur nt 
GedgravG, which forms part of the chief muss to the norlh, to be 
described therewith, 

Tattitiffstone. 

At Tattings tone Hall, on the left side of the stream, there is a small 
outcrop of Coralline Crag, little more than a quarter of a mile along the 
bottom of the valley from north to Booth, and only an eighth of a mile 
wide at most. It is bounded westward by the narrow alluvium, on the 
other aide of which London Clay crops out, and elsewhere by Red Crag, 
which comes on above, and the underground extent of the older Crag is 
probably small. 

The section given by the two pits here (almost touching each other) 
was as follows, in 18?7. when the southern one was given up and its lower 

Krt filled in, ao that the Corallino Crag could not then be seen. I had, 
wever, seen it there better and to a greater depth than in the other 
pit:— 

• Mag. Nal. Hitt., ser. 2, vol. iii„ pp. 444, 44S. (1839.) 
t A«a. Nat. Hut., -vol. i*., pp. 189, 190. (1840.') 
t Quart. Jaxm. Qeol. Soc., vol. yi., pp. 272, 273. (1850.) 
g Quarl, Jour*. Geol. Sik. vol. xiiv., p. 356. 
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GlAci&l Drift. — Ferruginous sand, with gravel, much like^ but resting 
irregularly on, the Crag sand ; ap to 8 feet. 

Eed Crag. — Ferruginous shell-less sand, with loamy layers and iron- 
stone, passing down into false-bedded shelly Cra^, with unfossiliferous 
loamy layers and phosphatic nodules. In the Tower part lenticular 
masses of nearly white sand. At the base some phosphatic nodules, 
flint pebbles, and flints ; up to about 20 feet thick, resting tolerably 
evenly, but irregularly on-^ 

Coralline Crag. — Evenly bedded, firm, made up of finely broken shells, 
mostly buft^ hardened into stony lumps in discontinuous layers; 
about 5 feet, but has been deeper. (See also p. 47.) 

At the back of the buildings between the pits brown shell-less Bed 
Crag sand overlies the Coralline Crag. 

The section in this small mass of Coralline Crag has been described bv 
Mr. Chablbswoeth,* by 8m C. LYEiL,t apparently by the Rev. W. 
B. Claeke,! and by Feof. Fe£8TWich.§ Sie C. Ltell speaks of the 
Coralline Crag as consisting ''chiefly of greenish marl, with onlv a 
few stony beds ;^' and again he says, " I caused a pit about seven feet 
deep to be sunk in the vard at Tattings tone Hall farm, piercing the 
lowest part there exposed of the coralline crag, through green marls, 
with intervening layers of flaggy limestone, two or three inches thick. 
At the bottom of this pit I found marl of the same character, contain- 
ing a large Nucula, Venus avata, and some other shells; when the 
workmen were stopped by the quantity of water which flowed in. One 
of the flaggy beds of limestone was almost of a brick red colour, and 
consisted (Suefly of comminuted shells, like the green marl.*' Ma y n ot 
the green of the so-called marl have been owing to damp ? W. W . 

Sutton. 

The outcrop here, on rising ground south of Fettistree Hall and close 
to the Deben, is only about a tUrd of a mile across, from N.E. to S.W., 
and about a quarter of a mile from N.W. to S.£. 

The bed of phosphatic nodules at the base of the Coralline Crag was 
once worked here, in a pit about 770 yards due south of the Hall, which 
has been filled in for years : luckily, however, not before it had been 
carefully noted by Feop. Feestwich, from whose paper the following 
description is condensed^! : — 

Soil (thin).^ 

'White marly sands with seams of Gyprina ; about 7 feet. 
White marly sands ; Anomia, AsUwU, Card/Ha^ Diplodonta, 
and Foraminifera common in the upper part ; Mya, 
Cyprina, and Bryozoa common in the lower part ; about 
10 feet. 
Comminuted shells, with single valves of Cypina, Mactra, 
and Pecten, Terebra, Twrritella, and Cetlepora; about 
4 feet. 
Fhosphatic nodules, mammalian (chiefly cetacean) bones 
ana teeth (highly mineralized, rolled, and of the same 
22 feet. species as those in the bed at the base of the Bed Crag), 

rolled London Clav Crustacea, sharks' teeth, a Jurassic 
saurian vertebra, blocks of London Clay septaria (bored by 
molluscs), balls of sandstone often containing a cast of a 
shell [= "box-stones"], small pebbles of quartz and of 
flint, large pebbles of sandstone, and a rounded boulder 
of dark red porphyry, weighing about a quarter of a ton ; 
12 to 15 inches. 
London Clay ; (8 feet above high-water level of the Deben). 



Coralline 
Crag, 
about 



* Phil, Mag., ser. 8, vol. vii., pp. 88, 84. (183.5.) 

f Mag, Nat. Hist., ser. 2, vol. iii., p. 3U ? (1889.) 

t Trans. Ged. Soc., ser. 2, vol. v., p. 881. (1840.) 

§ Quart. Joum. Geol. Soc., vol. xxvii., p. 849. (1871.) 

II Quart. Joum. Geol. Soc., vol. xxvii., pp. 116>118. (1871.) 

146.51. 
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The quarry, near by the last, and on the western side of the hill-top, 
is still worked. The following account, also condensed from Prof. 
Prestwich's,* shows three kinds of Crag under a thin soil: — 

Soft dark ferruginous rock, of comminuted shells and fragments of 
Bryozoa and entire Bryozoa, with a few entire shells ; partly false- 
bedded. Soft white calcareous veins run through from the top; 
11 feet. 

Fine sand and grit, comminuted shells, many small perfect shells, and 
some Biyozoa, with finely laminated hard irregular seams of yellow 
marl or limestone, and dark gi*een grains ; partly false-bedded ; 6 to 
8 feet. 

Fine compact sand, with small shells, and Bryozoa (mostly in the 
position of growth, and sometimes in regular beds) ; 4 feet. 

Fbof. Prestwich regards the beds here shown to be higher than 
those of the foregoing section. The lowest bed here is 12 feet thick at 
the Bullock-yard Pit, on the N.E. side of the hill, three eighths of a mile 
S.S.E. of Pettistree Hall, where the overlying sand and grit is also seen, 
as well as Red Crag. The top bed of the quarry belongs to the Upper 
Division of Pkop. Prestwicii, the rest of the beds to the Lower 
Division; the thickness of which, '*as proved at Sutton, is about 
47 feet ;" but, from the levels given by him f would seem to be less 
(? 35 feet), for the surface at the site of the old coprolite-pit is 43 feet 
above low water, and therefore the London Clay floor must be 20 feet> 
and the top of the quarry is 65*6 feet, so that the base of the upper division 
there must be 54^ feet. 

The figures of these pits are reproduced on p. 68. 

Ramsholt 

'Yhe exposure here cannot be coloured on the map, being confined to the 
small river-clift* south of Shottisham Creek, where Coralline Crag occur.^ 
to a thickness of 7 feet, overlain by 4 feet of Red Crag, J and a small pit 
near here yielded many rare and well-preserved fossils, Pkop. Prestwicii 
remarking that ** Many species were more abundant at Ramsholt than 
in any other locality, and were generally in a very fine state of preserva- 
tion^ the bivalves often with both Yalves."§ 

Boyton Marshes 

Near Caldwell Hall Coralline Crag phosphate is worked, below the 
alluvium, and therefore generally under water, which is kept down by 
pumping. Only ** about 18 inches of Coralline Crag are overlain by Red 
Crag, and ... in working the labourers mix the two together.' || 



The Gedgravc spur, with its capping of Red Crag, will be described in 
the Memoir on Sheet 50, S.E. 

W. H. D. (and W. W.) 



* Quart. Journ* GeoU Soc, vol. xxvii., pp. 119, 120i 
f Quart. Journ. Gcol. Soc.y vol. xxvii •, pi. vi. 
J CuAiiLEswoiiTii. Phil. May., ser. 3, vol. vii., p. 8i. 
§ Quart, Journ. Geol. Soc, vol. xxvii.j p. 118. 

II [A.] Bell quoted by S. V. Wood. Quart, Journ. OeoL Soc., vol. xzxiii., 
p. 120. (187>.} 
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CHAPTER IV.— KED CRAG. 

Genebal Description. 

The Red Crag is essentially a sand^ generally coarse, stroijigly 
coloured by iron-peroxide, showing well-marked oblique or false 
bedding, and in great part crowded with marine shells, sometimes 
to such an extent as to be chiefly made up of these. The shells are 
mostly broken up ; but there is an abundance of perfect, or nearly 
perfect, specimens, the great variety of which has made this 
deposit so interesting to geologists and collectors : even one who 
is well accustomed to see it can hardly stop himself from 
collecting shells in a Crag pit. 

Here and there loamy layers occur, and also beds of a gravelly 
character, with small pebbles of flint and quartz, rolled pieces of 
flint, and phosphatic nodules. The ferruginous matter is often 
abundant enough to cement the whole into a Arm mass, and it 
also occurs segregated into bands or nodules. The redness is 
probably not original ; but caused by peroxidation of iron, which 
seems to occur as a protosalt where the Crag is protected from 
surface-actions, as in some deep wells in the district to the north, 
in which the bed is not red. 

As might be expected from the permeable character of the Red 
Crag, its shells have to some extent been dissolved away by the 
percolation of acidulated water, and sometimes the calcic car- 
bonate thus taken away from upper beds has been deposited, 
as a whitish marl, along small more or less vertical fissures in 
lower beds. In many parts the shells seem to have wholly dis- 
appeared, though leaving their mark in the form of casts and 
impressions in the firm iron-sandstones and ironstones. Often, 
however, especially on the outskirts, not even this trace is left, 
and we find only an unfossiliferous sand which an observer would 
at first hardly believe to be merely the decalcified state of tho 
wonderfully shelly deposit usually underatood by the term Red 
Crng. It is only by tracing these sands along their outcrop, by 
the examination of their relation to the beds above, and by noting 
their lithological character, that one is enabled to make out what 
they are, and in some cases this can hardly be done with certainty. 

As we should expect, the process of decalcification of the Crag 
sand has often been very irregular ; so that the upper shell-less 
part is divided from the shelly part in a very uneven way, and 
this has given rise to the impression of there being an eroded 
surface between the two. This, however, is not really the case, 
and we have only an example of an occurrence common in per- 
meable and especially in calcareous beds, for a detailed account 
of which the reader cannot do better than read the Memoir of 
M. E. Vanden Broeck,* which refers largely to beds of a like 
character to our Crag, in Belgium. 

In our district the thickness of the Red Crag ranges up to 
about 40 feet, but that amount is rarely reached ; nor is a greater 

♦ Sur leg Pb^nom^nes d' Alteration des Depots superficiels par rinfiltration des 
Eaux meteoriques. Meni, courotmes, etc. (/ic. /?. Belg,), t. xliy. (1881.) 

C2 
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thickness ever seen nt the surface, though wells, in other pnrt^, 
seem to pass through more. 

The Nodule Bed. 

The most interesting part of the deposit is perhaps the thin 
layer at the bottom, which has been so much worked for the 
phosphatic nodules, of which it often so largely coneista. Tbia bed 
!b one of the same kind as those at the base o£ the Chalk, and in 
the Lower Greent<and, in Cambridgeshire, Bedfordshiri', etc., nil of 
them being of a conglomeratic or gravelly character, and contain- 
ing so-called " coprolitec," or fossila and nodules composed cliiefly 
of phosphate of lime. 

in our case the noduk-bed contains the usual shells of the Ked 
Crag, togelher with a miscellaneous collection of various rock,', 
small waferworn pieces and in larger blocks. Amongst these 
flint and flint-pebbles are the most plentiful, many o£ the former 
being unworn and parfly covered with the shells of a Balanui; 
quartz und ijuartzite also occur, and pieces of sandstone (Carboni- 
ferous and Grey wether), of various Jurassic and Cretaceous beds, 
of granite and other igneous rocks, and of London Clay septaria 
('sometimes large). The most peculiar of the rock-contents are, 
however, the " box-stones," so called from the fact that many of 
them contain the cast of a shell. These are irregular rounded luin|iB 
of a tough, brownish sandstone, shown, by the contained fossils, 
to be of comparatively late Tertiary age, though older than Ihe 
Coralliui^ Crag, and lithologically unlike any English Tertiary 
bed. Theic are indeed the only record in our country of their 
ogp. They are the remnants of beds that once cxialeil eithftr 
where the Cntg sea reached bcyon<l our island, or in parts from 
which these beds have been wholly swept away, and they have 
their present representatives in the Diestian of Belgium. 

Besides the phosphatic nodules, which are rolled jiebbles of 
London Clay sejitaria or of hardened pliosphatized clay, there 
are great numbers of phosphatized fossils, which, like the rocks, 
are of various ages. In the collection of Mn. W. Cbowpoot, of 
Beccles, I have|seeu rolled pieces of Ammtmitea, probably A. biph 
(Kimeridgian), of like character to the pliosp'iatized remains found 
in the Lower Greenaand of Bedfordshire, etc., from wlilchfhey may 
have been derived ; and, in the same collection, there were soma 
true coprolites. The great majority, however, consist of sharks' 
tcoth and other remains from the London Clay, of teeih of many 
land mammals (pig, rhinoceros, mastodon, tapir, deer, horse, be»r, 
etc.), that have been derived from some older Pliocene beds, and 
of many bones and teeth of marine mammals of like age, pieces 
of the ribs of whales being indeed nmongst the moat common 
things to be seen on the phosphate heaps, and the ear-bones being 
not uncommon. 

Prof. E. K. Lankester has described the strange derirativo 
fauna of this bed, and in his paper of 1870 (see p. 39) there is a list 
of tlie mammalian remains, as well as one of the fossils from the 
box-atones, to the number of 5 vcrlebrata and 35 mollusci. A fine 
collection both of the mammals and of the box -stones may be seea 
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ill the Ipswich Museum. It is needless to Ireat of this bed at 
greater length, as an account of the published researches on it is 
given a few pages further on. 

Fossils. 

Long lists of the shells of the Red Crag have been given by 
Prof. Prestwich* and by Mr. S. V. WooD,t the latter of 
whom noted the occurrence of the species by groups of localities^ 
and it is needless to reproduce these lists, or those of Mr. Bell ;t 
enough here to draw attention to the general character of the 
fauna, as shown by the moUusca. 

As would be expected, from the late geologic date of the 
deposit, the great majority of the non-derivative fossils arc of still 
existing species. Authorities, however, unfortunately diflfer much 
as to the proportion of extinct forms, probably from the different 
value attaiched to certain characters as specific or enly varietal. 
Thus whilst Prestwich (? on the authority of Jeffreys) gives 7*7 
as the per-centage of extinct species in the Red Crajr of Suffolk,§ 
Wood gives 50 out of 148 in the case of the Walton Naze, or older 
Red Crag, and 55 out of 199 in that of the rest of the Red Crag,|| 
or as much as 33*7 and 27*6 per cent, respectively. 

With regard to the distribution of the living forms I cannot 
probably do better than reproduce the statements of the above 
authors, which are as follows, with the per-centages added, in 
order to reduce them to a common denominator, as they differ 
with regard to the total number of species. 

Geographical DistribuHon of 216 living Species of Bed Crag MoUusca : 

Fbestwich. 

Mediterranean - 167 — over 77*3 per cent. 

British - - 157 « nearly 727 „ 

West European - 156'- over 72*2 ,, 

Scandinavian - - 135 «= ,, 62*5 ,, 

Atlantic * . 84 = nearly 38*9 „ 

Arctic - . 40 « over 18*5 „ 

North American - 17= „ 7*8 „ 

Various others - 7 ^ „ 3*2 „ 

Geographical Distribution of Bed Cra^g Molhieca : Wood. 



Walton Naee, or older Bed 
Crag. 



Best of the Bed Crag 

(not including the 
Scrobiculuria oeda). 



British (not Mediterranean) 
British and Mediterranean - 
Mediterranean (not British) 
Not British or Mediterranean 



13 = nearly 8 • 8 per cent. 
61 = over 41 '2 „ 
14= „ 9-4 „ 
10= „ 6*7 ,. 



30 s over 15 per cent. 
78 » nearly 39-2 „ 
14 » over 7 per cent. 
22= „ 11 „ 



It follows, therefore, that Wood makes 50 per cent, of British 
species and abont 50-7 of Mediterranean species in the Walton 
Naze Crag, whilst his figures are about 542 and 46 2 for the rest 
of the Red Crag ; much less in all cases than Prestwich's figures. 

* Quar*. JoKTit. Geo/. 5oc., vol. xxvii., pp. 480-494. .. ,.x ,««« 

t Supplement to the Cray MoUusca, 1874 (pp. 203-218), 1879 (pp. 54, 55), 1883 

(pp. 14-17). 

X Proc, QeoL Assoc., vol. ii., pp. 208-215. 

§ Quart. Joum. Oeol. Soc.j vol. xxvii., p. 473. (1871.) 

g Supplement to the Crag Mollnsca, Tart ii., p. 219. (1874.) 
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There is ono point nt whicli llio Reel Crag stands at ihe herui 
of British formatious (save pcrlm|)s the Drift) ; that is in the grent 
number of derived Fbesils thiit it cutituiod, whidi bavo chietly 
come from the dcBtriiction of the Cora.lline Crag, as far as Mollosvn 
arc concerneil, though there are many from the London Clay. 

Rate of Deposit. 
Whilst acknowledging that there is evidence of eonie cliaoge 
from the Red Crag of our district to the moi-e regularly beddetl 
Crag to the north (whieh has been named Fluvio -marine, 
Norwich, and MammaliferouB), I cannot see that we bavo gooil 
evidence of distinct upward aucceaaion, though the latter Crag 
^eema to be somewhat newer than part, at all events, of the former. 
What we have is rather a slight change of conditions, and the 
whole of the small set of deposits between the Chillesford Clay 
and the Coralline Crag seems to have been formed in so short a 
time (a mere geologic second) that such a term as the Red Crag 
Period is beside the mark ; these sands being apparently such a'' 
would be accumulated in a very fibiirt time : a heaping u\> nf 
no great thickness of loose materials on or near a shore being all 
that was done. I think, therefore, that compared with Guch 
deposits aa our Gkicial Drift, or onr River Gravels, with thrar 
various terraces, the Red Crag is a small thing, so far as time U 
concerned, and I doubt whether it ie not so in comparison even 
with the iilluviuui, nr t n arm h -deposits, of our rivers. Were it not 
for the number of its f'o?silp the Red Crag would probably have 
been nlmost unnoticed by geologists, as of no greater importance 
thin some of the candy beds of the Drift. 

LiTERATUIiE. 

As our dlHfrict containsi the chief part of [he Red Crag, it may 
be useful to make a summary of what has been written on the 
sulyect, in the order of the dates (or years of publication), so as to 
give n history of the views of geologists thereon. In doing this 
one ?nay pasa over some of the earlier notices, which amount lo 
little more than notes of the occurrence of shells, &c., and do not 
really bear on the question of the stratigraphy or origin of the 
Crag, with which we are here concerned. Purely palfoontological 
works, such as conpist only of descriptions of fossils, aro slra 
omitted ; but all are noted in Appendix C. Conspicuous among 
original observers are Chari.bswobth, W(iod, Prestwicii, 
S. V. Wood, Jun., and E. R. Ijankbbter. 

The firat pajier that seoms to call for notice appeared in 1811, when 
J. PAEKOfsoii* noticed the oocnrrence of shollH, partly of extinct apeoiee, 
in the Crag, which, however, ho iloos not call by that name, regarding is 
as the npjMar part of hie Sand and Gravel Series ; and he aUo noted tlie 
ooonrreaoc of rolled liones. 

In 1822, the Rev. W. D. CoNTllliABE and W. PjULtlPs, iu their remark- 
able work,t described the Crag, notiocd that the grcaLer iiiimhcr of its 
aliulla soani not to differ spocificallj from those of neighboiiriug aeaa, and 

• Traits. Gcol. Soc., toI. i., pp. 330, &c. 

t Outlines (if the Geolnpj of Englimd and WbI«. pp. IU-13. 
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concluded that it is probably the newest bed of the Upper Marino formation, 
or in other words, newer than the Bagshot and Isle of Wight beds. 

In 1824 E. C. Taylor* noticed the occnrrence of shelly Crag in Suffolk, 
and that many of the shells approach those of our shores in character, whilst 
others are of extinct species ; but he refers chiefly to the Norwich Crag. 

In 1827 the same authorf referred to the connexion of the Suffolk Crag 
with that of Norfolk, concluding that thejr are parts of one contemporaneous 
formation, and noticed rapid local variations in the Crag, in which perhnps 
ho includes some of the Drift, however. 

In 1833 Sib C. Ltell^ paralleled the Crag with the Snbapennine deposits 
(as containing remains or manv recent species, and as resting on beds thaf* 
contain very few such) ; classed it as older Pliocene ; described its structure 
(including in the Crag, though with some doubt, much that wo now class 
with the Drift) ; and compared it with the Faluns of the Loire, concluding 
that these two are not coiitem])oraneou8, but merely formed under similar 
geographical conditions at difi'orent periods. In the Appendix (pp. 47-40, 
51) the per-centage of living and extinct species found in the Crag is 
referred to (P for the first time). 

These remarks have of course reappeared, with many changes, in the 
various editions of Sir C. Lyell's works, to the last of which only perhans 
need further notice be drawn. 

In 1835, E. Chasl£Swobtii,4 to whom belongs, the credit of making out 
the divisions in the Crag, which had before been treated as one mass, 
described the Crag deposits. He pointed out that the Crag consists of two 
well-defined beds, the upper marked by its ferruginous colouring, the 
lower by its corals (Polyzoa) ; proposed the names Red Crag and 
Coralline Crag for these ; quoted a letter by Mk. S. V. Wood, showing 
that he had been for many years aware of the existence of the two beds, 
and thought that the upper had been formed from the ruin of the lower ; 
noted the occurreAce of teeth of London Clay fish in the Red Crag ; 
noticed differences in the fossils of the two Crags ; concluded that they 
were deposited under different conditions, at different periods ; and 
regarded the Norfolk Crag as agreeing with the Red Cra^. 

In another paper || he controverted the criticisms of Woodwabd (see 
below) on the foregoing paper ; to this Woodward made a rejoinder in 
vol. viii., pp. 138, 139 (1836) ; but the contents are purely controversial. 

S. WooDWABD,1[ said that the Red Crag is diluvium or disrupted crag, 
objected to the name Coralline, and concluded that) tho Norfolk Crag 
is newer than the Red. 

In 1836 Chableswobth** suppci ted Ins division of the Crag into Red and 
Coralline, discussed the fossil contents of the Crag, disputed the founding 
of a classification on the proportion of extinct Mollusca, and noticed how 
organic remains of different periods may be mixed in one deposit. 

In 1837 he returned to the same subjectsj f <uid, in another paper,;^^; said 
that the Mammaliferons (Norfolk) (Trag is not an extension of the Red 
Crag, but a distinct deposit newer than tho latter. He also referred again 
elsewhere to the mixing of shells of different ages in the Crag.§§ 

In the same year D£SN0Y£RS|||| criticised the principle of the determina- 
tion of the age of beds by the number of existing species in them, 

♦ Trans. Geol, Soc., ser. 2, vol. i., p. 371. 

t Phil, Mag. ser. 2, vol. ii., pp. 329, 330. 

J Principles of Geology, voL iii., pp. 19-21, 61, 171-182, 203-206. 

§ Phil, Mag., ser. 3, vol. vii., pp. 81-94. Abstract in Proc. Geoi. Soc, vol. ii., 
no. 41, pp. 195, 196. 

I PkiL Mag., ser. 3, vol. vii., pp. 464-470. 

^ PhiL Mag. ser. 3, vol. vii., pp. 353-855. 

♦♦ Phil, Mag., ser. 3, vol. viii., pp. 529-538, and Mag. Nat. Hist., vol. ix., 
pp. 537-548. 

ft Phil. Mag., ser. 3, vol. x., pp. 1-9. 

{j Bep» Brit. Assoc, for 1836, Sections pp. 84-86, and in Mag. Nat. Hist. n. ser., 
vol. ii., pp. 40-43. (1838.) 
maa. 



ag. Nat. Hist. n. ser. vol. i., pp. 42, 96, 97. 
\\\\ Btdl. Soc. Giol. France, t. viii., pp. 203-211. Partly translated in Mag. 
N'ai. Hist., n. ser., vol. ii., pp. 111-120. (1838.) 
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refoirmg eepcctally to the Crag and to the Falnna of the Loire. Ho thinlu 
that the divisioD of the Crag into two bv Cbarloeworth (1836) is in- 

admia»ible, the anion of the two [as regards fossils F] bein^ BO intimate. 
GuAJiLEa WORTH added a long ante to the translation, criticising some of 
Desk overs' concloaiotiB. 

In 18!tB, the Rev. W. B. Cl/lrkb* referred to the presnined occurrence 
of bones of terrestrial Man^malia in the Crag; bnt Chibleswohth added a 
note showing that there is nob evidence enoogh to make it oloAr that these 
eame from Crag, which is virtnally allowed (in most cases) in the soeonU 
letter. The third letter criticises Lveli's view (18')3) of the imposeibilitf 
of drawing a line of separation between Crag and Drift, an opinion giveit 
up in later editions of Liell's work. 

In 1839 Sib C. LvELLf followed Charlesworth ae to the BnperpositioQ o( 
the Red on the Coralline Crag, the former resting on a denaded snrfhce of 
the latter ; and described the jnnction of the two at Sntton, where the 
Coralline Crag has been perforated by Fholag, and in parte forma a low 
bnried cliff against which the Red Crag rests. He described the sa-called 
Flnvio-marine Crag of Sonthwold, but seeniB to includu therein the over- 
lying pebbly sands at Easton Bavent cliff, and treated of the Norwich Crag 
at greater length. He accepted the opinion of Desnoyebs that the Red and 
Coralline Crags may be of the same ago as the Faluns of Toarainc, aa, 
though the fauna of the former is of a narthcni character, whilst that of 
the latter is southern, yet the two faunas de^iart almost equally from the 
nearest oKiating marine fauna. He regarded the Norwich Crag as older 
Pliooeno. the Red and Coralline Crage as Miocene. 

In 184fl the Ebv. W, B. Clabkb,! said that the word Cr^ is applied in 
SuSblk only to shelly beds ; bnt he objected to the separation of the beds 
with shells front those witbont [though it is a question to what beds he 
refcre]. He believed that the Crag was fonncd as sand banks, inhabited 
by tedanea, in a tidal conrae, exposed to violent fluctuations of the sea and 
to drifts from land-waters. 

In 1841 Sm C. Ltell^ returned to one of the snbiocts disctissed in his 
paper of 1830, comparing the foesi! contents of the Falunaofthe Loire, etc., 
with those of the Crag, and, though there ia a great difference therein. 
referring both deposits to the Miocene epoch. 

In 1844 Pbof. Hgnslow|[ described the concretions [phosphatio nodnlos) 
from the Red Crag, iind conelnded that they are coprolitic. He ^so 
noticed: for the first time, the occurrence of petro- tympanic bones ot 
cetaceans. 

In 1846 the same Huthor^ again noticed the occurrence of phosphatic 
nodules in the Crag, and that they are of the same character as some from 
the London Clay. 

In this year Fsor. Owen** described the Mammalian fossils of the Red 
Crag, and concluded that the (Jetacean ear-bones and teeth had been 
dorired from Eocene beds, from' the [mistaken] idea that a Cetotolit« had 
been found in the London Clay, being recorded as " from Harwich Cliff." 

Pkop. Henblow recurred to the subject of his paper of 1846, two years 
later, tt stating that nodules which he once thought to be ooprolitio aro 
really derived from the London Clay, end tliinking that various bones 
have been so as well, true Crag fossils differing from these older fossils in 
not being mineralized. 

In this year (184S) was published the first instahncnt of S. V. Wood's 
great work, J J the greater part of which of course refers only to the fossils ; 

■ Mag. Nal. Hirl., ser. 2, vol. ii., pp. 163, 163, 224, 235, 2B5, 286. 

t Mag. yat. Binl., ser. 2, rol. iii., pp. 313-930. Ahstroct In Proc. GeoL See.. 
vol. iii„ no. 63, pp. 126-130, and short note in Bull. Soc, Geol. Fraiwe, I. x., p. aai, 

t Tratts. Geol. Soc., let. 2, to\. v., pp. 863-364. 

5 Proc. Geol. Soc., voL iii., No. 79, p. 443. 

\\ Free. Gtol. Soc., vol. iv., pp. 281-283, Reprinted in Qaarl. Journ. Geol. Sue, 
vol. i,. pp. 8S-37 (1845). 

IF Rtp. Brit. Atioc. for 1845, Sectimi, pp. 5t, 52. 

** A Historj of British Fossil Mammala and Birds. 8vu, Limilua, p. S42 

tt Rtp. Brit. AtsiK. for 1847, Sectiottt, p. 64 (18<8). 

Jt A Monograph of tfie Crag Moltuscn. Vol. i., Univalves. 
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but in the Introduction he classes the Coralline Crag as Miocene, the Red 
Crag as Pliocene, and the Mammaliferous (Norwich) Crag as Pleistocene ; 
the first classification being given np in a later part, Biyalves, No. 3, 
pp. 301, 302 (1856). 

In 1849 Pbof. Prestwich* established the fact that the fossiliferons clay 
and sand of Chillesford overlies the Bed Crag, and sometimes overlaps on 
to the Coralline Oag. These Chillesford Beds were the result of tranquil 
accumulation, whilst the Red Crag shows every sign of a disturbed 
condition of the waters. He gives a list of pits in Coralline Crag, in Red 
Crag and in Chillesford Clay, between the Aide and the Butloy River. 

Ds. BuCKLANDf said that none of the Crag phospbatic nodules are 
coprolites, and believed that the phospbatic matter came from putrefying 
fisn, and was absorbed by the London Clay, from which formation the 
nodules have been derived. 

T. G. RnrcLEB-THOMSON^ described the position of the bivalve shells as 
being with the concavity downwards and the umbo generally in an easterly 
direction. By experiment it was found that water deposits separate 
bivalve shells with the concavity upwards, and univalves with the mouths 
upwards. These positions not being common in the Crag, it was suspected 
that wind might have afiected the position of the sheik, as it was found 
to do experimental) V. He concluded that the water must have letlt the 
Crag shells dry, ana that they were then subjected to an easterly wind. 

In 1851 the Rev. W. B. Clabke§ classed the Coralline Crag as Miocene, 
the Red Crag as Pliocene, and the Mammaliferous [Norwich] Crag as 
Pleistocene, and described the nodule-bed at the base of the Red Crag and 
its contents. 

T. J. HebapathI noted the economic value of the nodule>bed, and gave 
analyses showing that the nodules and bones are rich in phosphoric acid. 

In describing the Tertiary beds of Belgium, in 185a, Sir C. Ltell 
referred to the Sufiblk Crag, which he believed to be of the same age as the 
Upper Crag of Antwerp.? 

In another paper** ne noted the occurrence, near the top of the shelly 
Crag at Wherstead, of a bed of unrolled flints, with some flint-pebbles, 
the upper parts of the stones being encrusted with barnacle-shells, whilst 
the lower surfaces are free, and inferred that the action of the currents 
which brought the Crag here was suspended for a time, so that the 
smallest pebbles were not overturned, as otherwise the barnacles would be 
found on the lower side or on both sides. 

In the same year Prof. J. PHiLLiPsft gave a general description of the 
Cra^, and controverted Mr. Thomson's theory of the shells having been 
left in their position by wind (1849), the position of the shells (concave 
side downwaids) being that which shells take in settling to rest from 
agitation in water, fie believed that the Red Crag was deposited in a 
shjRllow bay, receiving matters from wasting cliffs and shifting sands, by 
a current of varying intensity. 

In 1854 we have a suggestion from Prof. Johnston J t that the phosphorus 
of the phospbatic nodules was derived from animal remains in higher 
beds, dissolved out by acids, and re-deposited at a lower level. 

Prof. J. Philufs in 1855§§ seems almost to have foreshadowed the 
opinion of S. V. Wood, Junr. (1864), for he speaks of the Crag as a deposit 
in character much like a modem shelly beach, and regards it, with little 
doubt, as an old beach of the German Ocean. 



♦ Quart, Journ. Gttoh Soc,, vol. v., pp. 345-353. 

t Joum, jR. Affric, Soe^ vol x^ pp. 520-525. 

J Quart Joum. GtoL Soc^ rol. v., pp. 353, 354. 

§ Ami. Nat. HUt., scr. 2, voL viii., pp. 205-211. 

II Journ. B. Agrie. Soc., vol. xii, pp. 91-105. 

^ Quart. Joum. Geol. Soc., vol. viu., pp. 282, 280. 

♦♦ Bep. Brit. Astoc. for 1851, Sections, pp. 65, 66. 

tt Bep. Brit. Assoc, for 1851, Sections, pp. 67, 68. 

tt i?«p. Brit. Assoc, for 1853, Sections, p. 52. 

§§ Manual of Geology. 8vo. London and Glasgow, p. 402 
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8. v. Wood in. 1859 drew attention to the extraneona fossila of 
Crag,* and remarked that thia depoait shows tbo aotiou of atroug tidal 
cnrrenta, is more littoral in character, and, I'or ita amall area, containa a 
larger percentage of derived foaailB than any other formation. He aaggeated 
that Cnristchurch Bay (Kampafaire) abows like conditions to thoee of the 
Ked Crag aea. The tiamber of its derived elielh, manf of which may 
have come from the Coralline Orag, ai'e a hindrance to applying the per- 
centage test of age to the Bed Crag. The terreatrial vertebrates are 
intrnaera, though opinions diHer as to where from. He defended 
Cbarlesworth's divisiona from being aboliabed becanae they contain tbo 
aarae mammals, Theae three di%Taiona (Coralline, Red, and Jiamma- 
liforona) show ^ent changes of condition, so that the Red Crag is a 
deposit of a distinct period. Ho differred from OwEN aa to the Oetotolites 
having been derived i'rom the London Clay, thinking that they bavo 
come rather from the Coralline Crag, or aomeotber bed of newer Tertiary 
age. Most of the fish-teeth may have come from the London Clay, aa 
well as BOme abells sud manj cruatacea ; there are few fosaila from 
Secondary beds ; it aeems, therefore, that the Red Crag sea waa chiefiy 
bounded by London Clay land, the foaaila from which were introduced into 
the Crag by coaat-action. The sandstone nodvles, mixed with the phos- 
pbatic nodules, some of which contain casta of ahells, be regarded ae of 
older Crag age, thongh there ia no auch bed in our existing Coralline Craig. 
We may nave in the Red Crag the contents of deatroyed parta of varioos 
Tertiary beds. This paper concludes with a liat of the derived foaBils. 

The first paper on the Crag by S. V. Wood, Jutra. appeared in 1864.t 
Ho says that in the Red Crag w« have, in England, the initiatory atage of 
the orenta that began by the encroachment on the land of a bay of tha 
Northern Ocean, proteased by the extension of that bay into tbo Eastern 
Counties, and at last mvolved a larger area in submergence. 

Tbc Bed Crag is divided into two parts, one with none of the characterB 
of a deposit formed under water, the other with those charactera. Of the 
former there are four stages (beach atagea), whilst the latter is more or 
Icaa horizontal. 

The loweac three stages of the beach Crag arc not quite conatant in 
their direction (that ia, the direction of the ao-callcd falao-bedding), and 
cannot be well identified in difiVrent aections ; bub the nppcrmoat stags, 
l^nm its tbicknoaa and from ita having been leas denuded bv a ancceeding 
stage than the others have been, can be accurately iaentified. llie 
direction of the obliqne laminm of thb fourth stage ia from N.N.E. to 
8.8.W. at angles varying from 25° to 35", aonth of HoUesley. 

The oonstancy of direction and the parallelism of the planes precludes 
any idea of false bedding, nnder water, and in one place only in Suffolk 

indication of a water- depoait. At Walton Naze, 

IV other Crag, a greyish-brown bed, withoat stratifi- 
cation, bnt yielding sheOs in the condition in which they died, bivalves 
with the valves united (which happens in no other Bed Crag bed) and not 
containing those derived Coralline Crag shells that make up so ranch of 
the mass elsewhere. 

The fifth or water-deposited stage does not always occur over the lower 
stages. It is under this stags alone that the workings of phosphatia 
nodales occur, and where beaoh stages rest on the London Clay me nodule- 
bed does not occur. This bed thins off aa the fifth stage Crag leaves tho 
clay and rises over the beach stages. Tbongh thia atage ia water- depoei ted 



' Quorf. Jnum. Geot. Soe., vol. xv., pp. 32-151 

f Ann. Nal. HM., acr. 3, vol. xiii., pp. IS5~208, pi. xvii. Jutt m I was retondng 
Ihc ftral proof of thia memoir, come the news of Mr. Wood's death, and I take thS 
opportuDily of bearing witness to the great eflact his conMnnt work hu had in 
directing attention to the Drift and Crag of East Anglza ; indeed be may be aaid to 
have rescued the Drift of that district frooi being almost a byeword of reprODCh 
amoDgst geulogietfl, and to have sbown what long and careful work ia ncedod to 
understand it, AJlliooph always ready to defend his theoretical viowa his only 
object wag to get at the trnth, and be was not anhnnied to own himself in the wrong. 
In common with many others, I have to thank bim for mufU kindaesa. W. V/. 
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yet die sheik are not like those of tho nliovo- noted tied »t Wiilton, Imi :\ro 
as worn a« those of the Ijeoeh Ma^es, from wliieh tlioy weiii mainly to 
hare been derived. 

The beftdi stages seem to have resulttMl from a soa forroil Imt-k 1>y tin* 
gxxyvth of beech it had heaped up, until, by a slight subrtidenoe, tlio him 
planed down the old beach and again be^n t)io privess of licai'liiii^ up. 

At CfaillesfoTd the fifth stage passes up intt> the s:inds and clays det<rrilNMl 
far FknnriCH (1849). Our author concluded that tho Fluvio-niiiriiu' 
(>onridi) Crag is as old as the Red Trai;, and prohahly older thini tlic 
fifUiBUge. 

Six pages are devoted to the Drift, and an ap]>endix drives the places of 
secdona of Bed Crag, noting tho stages nhown. 

Dl p. Cabfsstkb in I860* noticed that (^nig sjtccics now live alon^ the 
American coast, and concluded that in the early days of oxintin^; s|MU'ios 
there was a closer connection between the North Pacilic and Kuro|KMU> than 
between the East and West American seas. (N'rtain forms once thought 
pecoliar to the Crag arc found to have dcnccndants nr rc])roscntativci« in 
the districts of Vancoaver and California, and 'Jt (-rsi^ species have heen 
identified on ihe West Pacific coast. 

In the same year Phof. £. R. LAKKESTKuf treated of the sources of the 
mammalian fossils, which seem to have hcen derived frnm viirionslieds. 
and almost all of which arc heavy and much mineral i/.ed. Tlie se:i in 
which themolluscan fauna of tho (^raglived, broke up IMioeene, Mimvne 
and Socene beds, the fish-teeth and phoHplmtie iknIuIcs eoniiii.v; from 
London Clay, whilst the mammalian renniins prnlialily come fri)ni the 
MiiifilA Antwerp Crag and an earlv riiocem* or a late iMiiu'cni* InmI. 

Tlie same aathorj( regards the S'urwich Crag as a much later de^iosit 
(thoDgh ffiyin^ no reasons), and, judging by tho iKTcentiigi s tif extinct 
species, we Middle and Lower Antwerp Crag as obler thiiii Isxh tlie He«l 
and the Coralline Crag; and thinks, fmm the huuiImm' nf luaninuiliiiu 
remains from the Middle Antwerp in our Hed Cnig. tiuit thesi* are (lie 
debris of a formation which existcMl iu Kngltind, but was bmkeu up by (hi* 
Red Crag sea. 

S. V. Wood, JirKR.,§ referred to tin* subjects of his ]»«ner of 1H<»I. 
inclining to the belief that tho ItoriKontal Cmg is tiie re-deposit of tiie 
material of the beach Crag, and doubting that the foruuT is iiart of tlie 
Red Crag [an opinion founded on reiisoiis which t\\v author wnuNl probnbly 
not hold as altogether valid now ;. lie correct.s the statement in his hint 
paper that phosphatic nodules occur only under the hori/.ontal (!rug, being 
satisfied that some thin traces referred to this st,ng<* from the ])n'sen('e ot* 
nodules, really belong to tho l>cach series. 

In 1866 the Rev. O. FibiikrH c^ime to tho conclusion that tho ChiUcsi'nrd 
Clay underlies the Flnvio-marino or Norwich Crag (an oiror abandoned 
afterwards), having found brown clay at the bottom of tlu) Thor|H^ pit. 
Beneath the Chillosford Clay (in the Aldborongli and Orford District) 
oomes sand, with shells of Mya in their burrows, tlien otlier sand, and 
then ihe Bed Crag. 

B. A. C. GoDWiN-AnsTENt criticized the |)crcentagc test of ago ivs liable 
to fluctuation; paralleled tho Scaldcsian beds of Antworn with tho lied 
Cra^r* botii consisting largely of derived shells; limited iiio Crag sea in 
Suffolk at Bentley, Ipswich, and Woodbridge, but included as of Crag 
aoe, beds which are now known to bo later, such i\» those of (1 rays and 
Kelsey, giving a map of the (Jrag-S(*a area. He thought thai there is a 
great break between the Crag and tho J^mldcr Drift. 

Li the same yearS. V. Wood,** controverted Fisher's concluBion, noted 
above, agreeing with that of his son, as to the passage upwards of lied and 

* Geol. Mag»f vol. li., pp. 152-154. 

t Quart, Joum, Geol, Soc., toI. xxi., pp. 221-226. 

t Geoi. Mag., toI. ii.,pp. 103, 104, 149-152. 

I fiemarks in Explanation of the Map of the Upper Tertiarios of Norfolk, Suffolk, 
etc (with Map and Sections as separate shecU). rrivatcly printed. 
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Norwicb Crag into ChilleBford Beds, giving the name Sorobioularia Crag 
to the top, or horizontal, stage of the Red Crag, He referred chiefly to 
palwontological evidence, which ahows one of the most rapid fannal 
changes, measured by the thiclineBS of the bede in which it occhtb. The 
oldest part of the Red Crag ia pal eeontologically nearer the present time 
than ta the Coralline Crag ; and the former shoiTB evidence of change by 
stages, the oldest having some affinities with the Coralline Orag, bnt 
more with the Mediterranean sea, whilst the newer stages have fewahellB, 
and those of northern type. The oldest stage is that of Walton NaBc, 
the fanna of which shoms a connection with more temperate seas, and an 
absence of northern forms. The next diviaion is that fjvjm which were 
got the chief part of the shells described in the Monograph on the Crag 
MollnscB, and which occnrs betneen the Stonr and the Deben, and on the 
left bank of the estuary of the latter : it has mostly a highly obliqne 
bedding, referred to beach action ; shows an intermingling of the Walton 
fauna with the northern one of the ancceeding horizons ; and some shells 
seem to have been derived from the Coralline Crag. The next division 
occnrs arunnd Entley, Chillesford, and Sndbonme, and thongh in atmctaru 
like tho last, has a dissimilar fauna, bnt with many forms that ocetir 
at Sntlon. Above this is the nppermOEt division of the Red Crag, marked 
by the incoming of Scro^ii'cwJaria pfjierato, the fanna of which is Bmall in 
number of species. Separated from thia by a few feet ofsandis theCfaillee- 
ford sand (Mya-bed of Pisher). Mr. S. T. Wood, Junb.. added, some 
diagram -section a in illustration, with a list of the actual sections on which 
they are based. 

Phop. E. R. Lank£3teb in 1867* referring to the suggeatod correlation 
of the Coralline Crag with the Black Crag of Belgium, asked, if this l>e tiic 
case, how is tho occurrence of the remaniS teeth of species of sharkH and 
Cotaoea in both of onr Crags to be accounted for P No unworn speeimena 
occur in our Coralline Crag, as they do in the Black Crag. Whence, tboti, 
did the abnndant remanii^ Cetacean and shark fauna of onr Red Crag 
come ? He again concluded that the Black Crag is an older depoait of the 
Crag sea, which had its representative in Suffolk, and from which first the 
Coralline and then the Red Crag has derived its sharks' teeth and Oetaeean 
bones. 

The Rev. 0. FianEBt defends his views of the year before; bot, in a 
postscript, allows that they are mrtly wrong. 

The Rev. L. JENtNsJ noticed Henslow's discovery of the use of the fossil 
phosphates ; but did not bring forward anything new. 

In 1868 Prof. E. R. LankestesS referred to his published opinions, 
especially as to the derivation of the bones of the " coprolite-bea " from 
Diestiui deposits. He noted the finding of 30 or more ^ciee of muUuFcs 
in the sandstone-blocks (box-stones) which seem to be Diestian. and of the 
largest Carcharodon tooth he had seen (in the same). The "coprolite 
bed" ia a littoral accumulation, formed, just before the Coralline Crag, 
from the detritus of London Clay and. Diestian, with fragments of sabaerial 
and fresh-water accamulations (whence its Miwtodim, Rhinoccrot, Tapir, 
Hymna, Bus, and Cenras teeth). He objected to the name " coprolite -bed," 
becanse there ia probably not one coprolite in it, the nodules being masses 
of London Clay which have received some hi* per cent, of phosphate of 
lime from the quantities of fossil bones with which they are aasociatwd on 
the sea-shore. He explained the rarity of bones of terrestrial Mammals, as 
compared with those of Cetaceans, from the fact that the former came on 
to the beach in a different state to the latter, which were derived from 
Dieatian beds. The fresher bones would !« more easily acted on by tho 
sea than those already mineralised. 

R. A. C. GoDWiK-AfSTENi] gave a snmmary of onr knowledge of tho 
Oag, reviewing tho conditions under which it was deposited, remarking 

• C«>/. Jtfflff., vol. iv., pp. 91, 93. 
t Qvart. Jonra. Oeot. Soc., vol. iiiii., p. ITS, 
t P--o€. Bath Nat. HiiU Fittd Club, vol. i.. No. i„ pp, 9-2^, 
g Gt<i. Mag., vol. v,, pp, 3S4-S58. 

II Gtol. Mag., vol, v., pp, <69-t7B ; Gtol. If at. Hiit. Jtipcrlory, vgl. ii., p, 229 -, 
mA Bep. Brit. Asioc. for ises, Seetiont, p. 70. (1S69.) 
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In the following year PROf. PitEstwicir contributed a set of three papent 
on the Crag. The fu-at of these is on the Coralline Crag, with which we are 
not now ooncerned, hut the second* ia dcTotcd to the Hed Crag, nhich is 
deaoribed an lying in an excavatod area in the ConvUine Cmg, wrapping 
round the isolated reef^ of the latter and Ulling the hoUowti bctwoen [it 
sliould be noted that the reefs are coxoparatively small and tho hollows of 
wide estent]. He divided it into two only, instead of the five stages of 
Wood, the lower pai^t marked hj ohliqne lamination, and tho uppei" by 
horizontal bedding. Tlie phoaphite-lica occurs at the base of the lower 
division, the diroction of the lamination of which varies to almost all points 
of the compaas, and this false-bedding is most general in the nppor part of 
ihia division. Sometimes beds have been eroded liefore the deposition of 
those over -laying them, (see pus', Fig. 18, p. 09). He had seen ripple-marks 
in only one place, Bawdsoy CliH', whore each of the clayey laminas of one 
bod hoS a ripple-marked surface. Another feature aoraetimes seen there 
seems to show that the shoalu of the Bed Crag sea were sometimes left dry, 
theu- BorfaceB fissured by drying, and the cracks filled with the matter of the 
bed next thrown down : elsewhere a layer has been pressed down into those 
below, eaufling a wavy structure, and the apper part then planed down. 

The introdnction of the oiide of iron, which eoloara the beds, seems to 
have been aabsequent to their formation, and in one case it has segregated 
in flattened concentric rings [in section] many feet in length. 

Tho lower division generally abonuds in shells, mostly broken up : 
double shells arc not conunou, and, excepting tho old shore at Sutton 
(sec post, p. 68), it ia not easy to fix on a place wliei'O the ahells are on the 
spot where they lived. Notwithstanding the great number of shells, the 
abundant ones ore few. In places, especially away from the centre of the 
district, the beds are almost'sb ell-less, or the shells arc in patches. This 
may he owing to the original absence of shells; but also to their removal 
by percolation of rain-water, for whero the bods are consolidated by iron- 
oxide casta are sometimes met with. 

Ho alluded to the difGcolty of marking the line between the two divisions 
,the upper of which he once called "the unprodactive sands," from the 
absence of fossOs, which, however, have since been found in places), and 
noticed sections showing a line of erosion between them. The uptper 
division ia the Chillesford Sands and it is succeeded by tJie Chillcsford 
Clay, which is alao classed with the Bed Crag. 

Details of many sections are given with lists of the fossils from some. 

The fossils oi'o of two kinds, those proper to the formation and those 
derived from other formation?, these latter beingimportant. Someof these 
may have heen doubly derived, from the Coralline Crag, which got them 
from the older beds. With regard to the MoUtisca there is a diflerenoe of 
opinion as to which arc dciived species; hut he is inclined to think that 
the greater number of those found in the Sud'olk Crag and not also in the 
Norfolk Crag have heen derived from the Coralline Crag. 

The lamination that Mn. Wood refers to beach-action ha thinks has been 
produced fay the shifting of shoals andsaud-banlu at Che bottom of the aea, 
which was shallow and studded with reefs of Coralline Crag; whilst in 
winter the distant Chalk and Tertiary shoresi were fringed with ice, which 
floated ofi' with large flints and deposited them in the Bed Crag. The 
constant shifting of materiala would result in the heavier parts, as bones, 
pebbles, and phosphatic nodules, being left behind and thns tending to 
accumulate in the basement -beds. The consequence of the reconstraotion 
ia that the shells are much broken up. The direction of tho currents seems 
to have been from east to south-east, and the Bed Crag sea seems to have 
been open to the north, but probably closed on the south. There is no 
distinction in the fossils ttom top to bottom of the lower division, after 
the deposit of which there was a slight sabsidence. From the lower part 
of the upper adnda having been formed from the lower Hed Crag there is 
a similarity in mineral composition ; but as the aea-hcd become more 
depressed tbe tands became finer, and then pass up into the micaceous 
Bands and clays of the Chillesford Beds. 



* Quail. Jimrii. Ctol. Soc., vol. i 
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In the third part of thii act of papers* Pbop. PREsrwicn referred chiefly to 
the Norwich Crag area, and concluded that this waH divided from the more 
open sea of the Red Crag by a barrier of Coralline Crag, the northern 
area with streams flowing into it, and carrying in land and freshwater 
shells. 

A list of the MoUusca of the Red and Norwich Crags, to a groat extent 
on the authority of Mb. J. G. Jeffreys, is giyou. 

In the same year (1871) A. and R. BELLf suggested the terms Lower, 
Middle, and Upper Crags, instead of Coralline, Red, and Norwich. They 
hold that there is no evidence for separating from the fauna of the Red 
Crag any species except such as are or Sioceneor older date, regarding the 
signs of a supposed derivative origin as not really such, lliey proitosed to 
class ^AS Midaie Cras the lower deposits from Walton Naze westward to 
Bentley and eastwara to Butley and Hollcsloy, as Upncr Crag the upper- 
most beds of the Red Crag, the Scrobicularia Crag, ana the Norwich Crag. 
There is no order of succession physically, but only |ialaK>ntologica11y. 
The fanna of the Red^Crag has two aspects, a deep-water one and a shallow- 
water one, and this explains the difficulty in comimring different pits. 

J. E. TatlobJ concluded that the Norwich nuvio-morinc Crag is an 
extension of the Red Crag, that, after depression, the Up]K'r Norwicli 
(maHne) or Chillesford Crag was deposited, and that there is an unbrukeii 
seqaenoe from. Coralline Crag to the latest Drift deposit. 

A. Bell| controverted Taylor*s view that Cbillesford sand occurs at 
the Butley Crag Pits and gives a long list of the fostiils found there. 
It should be noted that he classed Chillesford Bods us Fre-Glacial, as 
distinguished from Crag. 

In 1872 the last-named author || reviewed FuKSTWicir*s i)ai>Grs. lie 
thought that the presence of Diestian fossils in the Crag mav l>e explained 
otherwise than has been supposed, and defended his views of tlie year before. 

A. and R. BellT give a fuller version of their paper of 18^1, with a 
review of some of Prestwich's work, and a long list of fossils. 

8. V. Wood, Juks., and F. W. IIarmer** treated of the bods with which 
we ore now concerned, giving a map and sections. They i*e^rded tlio 
oblique lamination of the Red Crag as different from false bedding, and as 
the result of beach-action (as in Mr. Wood's paper of 1804), the de]>osit 
being the remains of a set of banks that were more or less drv at low tides 
and from time to time partly swept awav and again accumulated. If the 
mass of the Crag had been deposited unaer water wo should expect to find 
the lar^ stones, often so abundant at its base, scattered throughout. The 
conolusions of Mb. Wood's paper of 1864 arc adopted here, the 8tone-l>ed is 
regarded not as a land-surface, but as the result of cliff- waste, and the 
mammBlion remains of the Red Crag are looked upon as wholly derivative, 
occurring only in the nodule-bed at the base, which is clearly a bed of 
erratics. 

G. ScoTTft included in the Red Crag beds of rough red sand without 
shells, at the top, and described the bone-bed. 

Sib C. Ltell in 1873 J J noticed the gradual lowering of temperature 
shown by the shells of the Crags, those of the Coralline Crag representing a 
climate like that of the Mediterranean ; those of the Red Crag one like 
that of our own seas, and those of the Norwich Crag being almost Arctic. 
He thought that the large unrolled white-coated flints of the nodule-bed 
were probably carried by ice. 

Next Tear,§§ in describing the Red Crag, he compared it to shifting 
sandbanks, like those of the Dogger Bank. 



* Quart. Joum. OeoL Soe,, vol. xxyii., pp. 452-496. 
t Oeol, Mag., vol. viil, pp. 256-263. 
J Cr€oi. Mag., vol. viii., pp. 314-316. 
§ Ged. M€ig., vol. viii., pp. 450-455. 
II Geol. Mag., vol. ix., pp. 209-215. 
«f Proc. Geol. Atsoc., vol. ii., no. 5, pp. 185-218. 
** Fart 1 of the Sapplement to the Crag MoUusca, pp. v-xiii. 
tt 1» Aim. Hep. Brighton Nat. Hist. Soc, pp. 64-68. 

JJ The Geological Evidences of the Antiquity of Man. Ed. 4. 8vo. London. 
pp. 248-254. 
§§ The Student's Elements of Geology. Ed. 2. 8vo. Londoti. p. 176. (1874.) 
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In the B&me ;ear S. V. Vfoojt* reviewed the palieoutology of the 
Crsig. Species formerlj abaDdant had of late eladed search, though within 
a few yards of, and at the aame horizon aa, the place of former occurrence : 
but Bome once thought rare had become more plentiful. 

He criticised the work of Mb. JEFrasis on Crag Molloaca, and thinks 
that if any period can be called " the cradle of the British Uollusca," it is 
the Bed Crag rather thau the Coralline. 

The lint of extraneous foeeiU (of bis paper of 1859 1 needs additions. The 
only part of the Ued Crag free fi-om derivatives is that at W^alton NoEe. 
The Bed and FlnviO'Duu-ine Crags and the ChiUeeford Beds he regarded as 
parts of one formation, dnriug tba accnmul&tion of which only slight 
changes in the position of sea and land occarred. The list of the Uarine 
MoUnaca given shows almost the same per-centage of forms not now living 
in the case of the older Bed Crag as in that of the Coralline. 

J. E. Tatiar, in his " Sketch of the Geology of Snlfolk,"t said that the 
Bos-stone Deposit, or bone-bed, may he part of the same old land-snrface 
as the Norfolk stone-bod, and that the enclosed fossils of the box-stones 
seem to have roughly determined the shapes. 

In this year I drew attention to a great extension of the Crag area, to 
the BODth-westem part of Sufiblk. J 

lu 1877 Db. J. E. TA.yLOB, in an account of an excorsion to the Crag 
DistrictiS suggested that the Baltic represents the condition of the later 
period of the Bed Crag better thau anything else, the water being partly 
brackish, with freshwater shells aide by side with marine ones, as in the 
Fluvio-marine Crag. 

S. V. Wood, Jus., and F. W. HAitjiEB][ refer to the anfossiliferoua sand 
that often occurs above the shelly Crag. This seems in some places to 
pass down into the Crag by thin seams of comminutf^d shells ; at others 
the bedding is independent of the sielly Crag beneath ; sometimes it has 
the same oblique lamination as the Crag, apparently disconnected masses 
of which are imbedded in it here and there. Notwithstanding certain 
diSioalties, the^- accept my view Hiat this Band is Crag deprived of its shells 
by the infiltration of water, casts of the shells being Idl; where there is 
ironstone ; for in one case a layer of pebbles extends continuously from 
the shelly Crag into the sand. They do not agree with Frestwicb in 
referring this sand to Ihe npper or ChiUesford division of the Bed Crag, 
because the casts of shells in the ironstone are not of species characteristio 
of the newer (or Bntley) part of the Bed Crag or of the Chillesford Beds. 

In the same year, in describing the patches of Bed Crag at Walton 
Naze, Beaumont, and Harwich,'; I anggested that the sheU-less sand above 
was bnt the resolt of the alteration of the shelly Crag below, and in a note 
devoted to this subject** showed that what had been supposed U> be a line 
of erosion was only one of irregular alteration, the lines of falae-bedding of 
the shelly Crag being sometimes iH>ntiDned into the sand above. This 
irregular disaolviug away of the shells cxplaius the apparently isolated 
masses of Crag in the sand, and this unfossiliferons sand extends beyond 
where the shelly Crag had been observed. 

E. CUAHLESWOnrn, in reprinting a notice, by PBOF. Lahkesteb, of the 
Crag fossils in the Ipswich Museum (from the Suffolk Chr'JiticU of 
August 4), recurred to the subject of the prospective exhaustion of the 
nodule-bed, and in the following ycarft ho gave us a note on English Crag 
History, referring especially to his earlier work, and remarking that the 
Bed Crag b the record of a past state, like that where our Crag cliffs are 
now being washed by the sea, in the bed of which new formations are in 
progress, partly made up from remains of the present fauna, and partly 
from the fossils carried away from the land. 

• Siipplemenl to the Crag Mollu.sca. Pari ii., pp. 190-221. 

t White's " History Gaieleer, etc." 

t Qnarl. Journ. Geol. S«c., vol. iii,, pp. 403-403. 

I Froc. Geol. AtMOe., vol. v., no. 3, pp. 108-113. 

I Quart. Journ. Geol. Soc., vol. xixiii,. pp. 74-78, 

7 The Geology cF the Eastern Knil of Essex . 
pp. 10-18 (1BT7). 

■• Quart. Journ. Grol. Soc„ vol. xxUl. pp. 133, 123. 

tt Fossil Exploration of Suffolk Grag (Orford CasdeJ nnd Hampshire i 
Clius, pp. B. 6vo. London. Privstely printed, 1878. 
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In the Mine T«ar 1S7S I desjcr.'c^ ih« ^vcii^'CL." c:' ile wi «:.. r'.y t xu ::^. :: 
of the Cr»giat'SiidbarT>* nouo in xz.t uiwr of 1^74. Ar.i $::jjt?s:<ii :ho 
pcsdbilitr oTaome san^ tha: h^ :<«rs clAftsvd &^ Dr::": :ur:.::.^- .-j: :.> l^^ 
(?rag. a qnestioD ulio mlladed to in » It:?* Mris.-ir -^ 

In IcT? Ma. S. V. Wi>.o ia his >=•.- t : Sa:«: leiai-; :• ::.t t>^^ 
KoUnsca.X u«a>ed of the inirvAiucik:. .:;: > i.'ri^ 1L«:« • :' xi ^% s^vcirs 
on nnaatUfaciorr erideixe. either fivsa «: •'^i:!ul :iv:.:.r.^^;: :.. \.>r u4 
being simplT denTmdTes. an-i sstATe an ad-ii:..:: : • ;he >v:. :::>/. Lis: ^ f 
Molfauca in'the First Sapplemeni. 

In 18d)S. V. WcpOD, Jrx-.i ivmarkel :ha: :he :*or::*ai; ■:> : ::. ;•..■ K -vl 
Crag onwards can be stadie*i ae one crv^u;-. all ha*. :r^ a^v::::! -.lait ; air.:i^ 
one movemeni of depression ai«dre-elrva::>a. ry<<.- :rr:!:^ t*> iLe .- ::ol3«: -u 
that the Bed Crag wa? ao^amulac^-d Wiwre:: :::i;h ^lA l^'W w.i:^ r. wht x: ilie 
rise and fall of the tide was grva:. He t^*a^ i t h i : wh : I^i : .1 : i ' : . 1 1 1 s * or i . 
etc., the Red Crag parses up inio the ChiiLs'ord i lay. u* NV..*:: .•; N.iz^- 
(where older Craz omr occurs, there i> r.o $uoh iia?«ico . ai. i ^ i, \ lUd :l.:i: 
daring the accumuLition of the Red Crag x:..-re w^i^ a im» i i «'. ilv\.r.: ^ii :ii 
the southern part of its area, aminf ue]>ri«:^li*c in iL- :. >.•::>. .r:; : > 1 t!..ic il.i' 
Walton Crag first became land, and thvii tho itart.'^ j .i>: t* • :h<- :: r:':: : whiU: 
the sea encroached around Bailey, L'hilk-sturd. i-:o.. ii«->..:: • .; :.. wi-r Ik as 
of a foreshore-character on that si'ic- of the rt:xi:ijn: nf r -r.!. ::v t'r.i^. i-n 
the northern side of which the Bed Cr.u; iakt>^ iht* A\i\ l-ia^rin • 1 :..ir.u-tt'r. 
Further depression resulted in the dvp«.>sitiou tif :hc i.kKiUiu: 1 r:.:l!<-«:'« rvi 
Clay over Bed and Coralline Crag alike. <-^pura:ii. K.j-.vovL-r. !'. • ::i :!.i- Krd 
Crag by Fands, horizontal in their upper pan. wi.- :• th'.y k-k.\a\i\ >\w\\< 
with both TalTes united, in their ccatral ]^ir£ tall if >i:tils i..:" S ,•..".* ,'.i,*i'.i, 
but passing down into the obliquelv-bt-d^crd Cm::. 

In 1882 we had our last coutnbutinn fr«i:j liio jt-ii tif S. V. W,iid 
who gave a list of the Mollnsca from iLt' ll* 'I r:\;^' ai Ftl.xs:4iw. li s- 
tingnishing the species that haTc fK-ezi dt-r-vt-ii. ;;rs:!y. troiii Uils kACwv 
than the Bed Crag, secondly, from varlicr K<.-<1 t.':-:!^ U.iis ; aiul a sup]>l«-- 
mentarylist for f\alton Naze, by Mb. B. Hlll. T!u- Ci>iitr;uit 1'fC\%-i^^ii ilio 
Crag of Walton and that of Fclix:s:<>w is <l^ikinu^ and the trainni-nurv 
condition of many shells at Fi:lix<tow. that are u^:i!ilaiit \\\ a (x-rtVcc 
state at Walton, must be owincr to derivation. It see::.-* th.kt lu-twt'cii thi' 
deposit of these twu divi.^ion^ ui'th.' Bed i'l-aLT n-riaiii sp'(.-ios had Lrastnl 
to exist in the Crag sea. whiUt <ither.< had Uvn )':'<'.;:^!it ii*. l:i ;hi' 
Butley Crag this change is further marke i. lit.' tnu-i.-'i tlu- s.'.pu iu\' uf 
events during the Pliocene pcritMl in Kn;j:land. and re-s-;i:edth-.' i-onv*h:>xou 
that all but the top part uf the Bed Cra^ was formed a< lianks Iioiwilmi 
high and low watermark, which were continuously nmU-r^uin:; dcstrucciitn 
ara re-accumulation. 

Mb. S. V. WofjD. Ji'XR.. added ^ome remarks in oorrivti.»n i»f tl; ' luaji and 
section in the First Supplement '. 187Jt; and whilst rlassim; ninr:i wf thr 
sand over the Bed Crag as Lower Glacial, allows that simic is nu nly Cra;.; 
from which the calcareous matter has 1>een dissolvid. 

In 1884 B. G. Bell*1 noticed that few traces of land and tVosliwater shiU:* 
have been found in the Bed Crag, which is the nioro n<^ial»le a* t!\f 
deposit must have been formed at no great distanco IVvmh >ho:o. All tlu* 
specimens are of living British sjiccic-s of very wiilo rani:f , and they are 
first found in this bed. Ho notes th** fixiding of three addiiiunal speeies in 
the lower part of the Ciag at Walton Naze, and remarks that tlieir]tresent 
geoeraphical range, conii>ared with that of the I a n< I- shells trv>in ilie 
Butloy Crag, leads to the t^ame concln.sion a- that dedncedfroin the marine 
species, the shells of Walton being mainly soniht ni. whilst at Butley there 
are more of northern kinds. W. W. 



♦ The Geohipy of the N.W. P.irt of Kssex etc. d'tolotjical Survrtf 

Memoir, pp. 80, 3 1 . 

t The Geolojry of the Xtighhoi^rhood of Stowmaiket, j-. 3. (IS8I.) 

J Paltfontoffrapfu'ciii .SVk.-., pp. i.. ii.. r>4, 55. 

§ Quart. Journ. iicul. S.n-., vol. xxxvi., pp. 457-45*. 

B la the po<>thiinioiM Tliird Sapp enuii: to the Crag MoUusca, edited liy his son, 
S. V. Woon, Ji'N., pp. 13--4. 

•jf Geol. Ma J., dec. ill., vol. i., pp. ?.C'2-20i. 
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CHAPTER v.— RED CRAG— co?iti?iued. 

Details. 

In describing the Red Crag in detail it will be convenient to 
break up our area into districts, by means of the. river-valleys, 
whilst at the same time keeping to the more or less continuous 
outcrop as far as possible. We may begin, therefore, with the 
southern side of the Stour, and work towards the east, where 
the Red Crag of Harwich and the neighbourhood has already 
been described.* Then, returning to our western boundary, and 
working down the valley of the Stour on its other side, following 
the windings caused by its tributaries. Then in like manner up 
and down the two sides of the Orwell, along the coast, up and 
down the valley of the Deben, and thence eastward. 

South of the Stour {Essex), 

In this part only fow very narrow and mostly short disconnected ontcrops, 
from beneath the Glacial gravel and sand, could be safely identified as 
Crag. . W. W. 

Ironstone like that of the Rod Crag, but without impressions of shells, 
occurs in a cutting on the abandoned Mistley and Thorpe Eailway, near 
its junction with the Harwich line. It is overlain by light-grey clay, 
ti-accH of which occur above the London Clay (with a little ferruginous 
sand intervening) in the neighbouring cutting on the Harwich line. 

The htrge gravel-pit in the gardens at the N.E. comer of Mistley Park 
show (id the following section in 1875 : — 

Ft. 
r Coarse very obliquely-bedded gravel, with frag- 
J ments of ironstone - - - - 6 to 8 

I Greyish-blue mottled plastic clay - - - 1 to IJ 

LCrravel and sand - - - - about 3 

J Ferruginous sand and ironstone (one cast of a shell) 2 to 4 
Crag. I Phosphatic nodules and bones 2 to 3 inches. 
London Clay. 

The coarse gravel cuts oil' the clay, &c., so that on the northern side of 
the pit it rests on the ironstone. 

in the lane near the school a little N.W. of the gravel-pit, the gravel 
cuts off the Crag and rests on the London Clay. 

On the southern side of Mistley Park, near Oak Grove, the Crag is repre- 
sented ])y 2 or 3 feet of ferruginous loam, with laminar ironstone, 
resting on a thin seam of phosj)hatic nodules. The junctions with the 
underlying London Clay and with the overlying Drift gravel were seen 
in a road-soction. 

On the road west of Brickkiln Wood, south of the Park, on the northern 
side of Furze Hill in the Park, and in the lane near by, laminated ironstone 
occurs, but there is no good section. 

In a gravpl-pit J- of a mile S.W. by S. of Langham Church the Crag 
occurs in the form of ferruginous sandstone crowded with impressions of 
shells. Traces of similar stone more or less fossiliferous occur on the 
high road at Jilackbrook Hill, and in the intervening fields. In the two 
large gravel-pits on the to]) of lilackbrook Hill the Crag is occasionally 
t-ouched in the deeper exciivationp, and shelly Crag was noted hero by tho 
Rev. W. IJ. CLAKKE.f From Stratford Bridge to Langham Church it is 
frequently indicated in casual exposures, i)hosphatic nodnles occurring 
sparingly, and alrto imj)roKsions of shells. 

^ The (; oology of tlu; ]''nsti»rn End of Essex. G.eologicai Survey Memoir, 
\)\). 15, IC. (}8:7.) 

t 7V//MS. Ge(f/. Svr.y Kor. i», vol. v. (1810.) 
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Traces of Grog with phosphatic nodules, pieces of bone, and 1liipres8i<ni.<« 
of shells occur in the valley between Boxted Street and Boxted Cbuicli, 
mostly on the S.E. side, but no section was seen. 

W. II. I). 

Between the Stour and the Brett, 

Here, too, we have only disconnected outcrops, the most westerly of >vhicli 
is near the edge of the map, south of Ghiltoii, where, however, there is 
some doubt as to the age of the sand (see p. 9), but it is quite possible 
that there may be some length of outcrop there. W. AV. 

North of iNayland the unfossiliferous sand has been mapped in the 
main vall^, and there is a road-section at Starling Hill, a little south of 
Harper's Bam, showing Drift gravel over rather coarse reddish-brown 
ferruginous sand, elightiy clayey in parts, to a thickness of 5 feet. 

The sand crops out, to a greater extent, on either side of the little 
valley westward of Stoke. 

Crag sand has also been mapped on both bides of the lower imrt of the 
Boxford Valley, where a sharp feature has been produced by it, niid 
though no fossils were found, its resemblance to Crag warrants its luiing 
so classed. There was a small section, at the hetvd of a little Iiollow, 
three quarters of a mile S.E. of Polstead Church, in 5 feet of cuarso 
red sand with ferruginous layers. 

Vnlley of the Brett. 

On the right bank two small outcrops have been mapped near Shelly 
At the back of the Hall a section showed the following beds : 

r False bedded ferruginous sand, with bands uf ironstone. 
Bed Crag. < Sand, with cinishea shells, and with phosjihatic nodules and 

L flints. 
London Clay (junction not shown) with a layer of scptaria, at one part 
of the pit, where it is at a higher level than the Crag. 

Tip the rest of this valley no Crag has been made out on this side ; but 
there is more on the left side. F. .1. B. 

The Chalk Fit, marked on the Map, just Konih-wcstwnrd of Monks* 
Eleigh Church, gave the section flg. 9. Just to the left the Boulder 
Clay laps over to the Chalk. ^ 

Pig. 9. 
^Section in Chalk Pit, Monks^ Eleigh {about 25 yards long), 

liaH.Wa S.S.£« 



a. Boulder Clay ; 4 to 8 feet. 

b. Coarse Gravel, at iS.S.E., elsewheie only a trace, and finer ; up to 4 feet. 

c. Red Crag. Light-coloured sand, with iron-Randstone, iroostoue (? cast of 

shell) and at the bottom Hints, flint pebbles and phosphatic nodules, a piece of 
bone and several sharks' teeth ; up to 2 feel. 

d. Chalk with a few flints ; 12 feet. 

W. W. 

South of Hadleigh the sand is fairly shown, and at Layham brickyard 
it has yielded casts of shells (see p. 21). 

About a third of a mile N.W. of Kaydon, in a gravel-pit just south of the 
I'oad, Crag sand, with many crushed shells, has been touched at the base. 
In the road by the houses at Sully's Hill, seven eighths of a raile south- 
westward from Baydon Church, I saw a small exposure of crushed shells. 

D 2 
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Vullty of the titfur, between the Brett and the Orwell. 

A little uorlb of Hill Hoqsb, Stratford St. Mary. * P't showed 7 feet of 
liTuwa ferruginoas B^Lod, with thin layers of iroDBtone. itnd ii scattering of 
gravel, which lost was in places cemented into a cDnglnmenite by the 
ii*on-oxi()e. A TOad-cntling at the back of the home ie a\so iu like sand, 
fftlae-bedded, and underlain by coarse yellow sand. 

On Stratford Common, about half a mite eaiitsTard, was a pit, 10 feel 
deep in the sand, which here, too, had lines of gravel here ana there, and 
ferraginons layers towards the bottom. There were also hollow balls of 
ironstone, with ochreuus contents. 

"West of Brantham the Hand again crops ont, and also np the tributary 
Tnlleya of Capel and Bentley. In the road-outting aontb of Brontbam 
Bridge tiome sheila were seen. P. J. B. 

We have now reached the country where the Bed Crag is in great part 
a highly foBBiliterouH depoait. In the railway-ontting at Bentley Station 
tboro is Drift gravel and aand. ot'erlyiiig the unfoBailiferoLis sand, with 
ahe]]^' Crag beneath, and in a pit on the other (eastern) side of tfae Talley, 
nearly halfa mile above the sbutloii, there ia a like section to that next to 
be noticed. 

The large Crag pit at Danes Barn, just E. of Bentley Station, showa 
more than 30 feet of felse-bedded sand, in great part a jjrit, mostly ferru- 
ginous bat partly light coloured, partly compact and evenly bedded, with 
layers of iron 'Sandstone and of ironstone (also occurring in concretions) 
which sometimes contain impressions and casta at shells in the upper 
part of the section. There are gravelly layers, with pbosphatio nodnles. 
lis well sa flint pebLles, oue of which layers (near the bottom) contains a 
good many angular flints. The bottom 4 to 7 feet is shelly Oag. the 
shells endmg off at top regardless of bedding, the bottom gravelly layer 
(which shows a slight northerly dip), being above the shells on the 8., 
and in them on the N. A few feet greater depth would reach the London 
Clay. 1 clftaa the whole of the sand of this well-known section (the 
"Bentley Pit") with the Crag, there being no real division in it, the 
absence of shells being due clearly tu nothing hat disBolution after deposit. 
The top part is inaccesaihle. 

Sana with casta of fbells was aeon north-eastward of Brantham Bridge, 
nnd again about a third of a mile north of the farm marked as " Stiitton 
Vale, where it runs up nearly to the highest ground, whilet in the two 
little side-valleys eastward of this farm there is further evidence of the 
occurrence of the docalcifled Crng. 

A little pit oil iho eiisCcm flank of the rnlley, about a quarter of a mile 
N.N.K. of Stutton Bridge, showed ferrngiuoua sand, with a thin layer of 
shelly Ci'ag near the top, and with iron- sandstone iu the lower part, over 
shelly Crag. 

Southward and eastward from this the Drift gravel and sand seems to 
overlap the Crau;, which latter, however, was again seen at the head of 
t)ic little valley, about half a milo westward of Stutton. It is onite 
)Hj,ssiiilc, however, that here, and to the eaat, there may be more Crag 
iliiin baa been mapped, as it is very difficult to distingniah holween Drift 
^aJld and decalcified Crag. 

In the Tattingatone valley there is a considerable outcrop on both biih^S, 
escept in the lowest part, near Ilolbrook, where from the cause jnst men- 
tioned little has been mapped, 

A amall pit (on the right side of the valley) aboot halfway bcttwoeu 
Tattingslone Wonder and Alton Hal! showed about 10 feet of Crag, false 
bedded and ftill of shells and pebbles; the upper part with many thin 
layers of iron -sandstone. There are many shells of Mya here. The old 
pit just northward of Tuttingstone Wonder ia in the ferraginous sand, 
capped by gravel. 

Tbb following section of the Hundred-house pit at Tattingatone (1828), 
ia given by Mr. Clamke* ; but I do not know the exact spot:— 
Earth [soil] 2 inches. 

rSand and clay, agglutinated by iron, in very thiu layers. 
Bed j Large very white ahells, here and there a flint or sandstone 
Crag < pebble crusted with Balani. 
14 feet Clayey shale, a line tliick. 

LVory ptTfect white young shells, teeth and palates. 
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''The beds conrerge to the woHt<*rii corner art* ralH(-l>of1(l«'fl] at an 
angle of 25° to 30^. The ahellH on thu t*HHL Hi(ii> aru lar^is on the went 
Bmall.*' His section of a pit at Tattinf(Hfon«' Vnrk (<»n the Hamc ]ui^<>) 
probably refers to that where the (Jural line Cru*; was touch ct I. See 
before, p. 26. 

A Crag-pit nearly half a mile N.N.W. of TiittingKt4>n<r Cliurch, on the 
aonthem side of and close to the farm, showed more than 20 feet of UimI 
Crag (with some small fanlts), consiatin^ of falHc-bedded Hand, i»aH8inK 
down irregularly into false-bcilded Mhelly (Va^. Thi'n> wen* marl}' 
phospbatic nodules in certain lasers, and lenticular inaHHen of ironHtone 
and ferruginous loam, chiefly without shellH. The nhelly (-rag waH very 
riob in Pectttnetdui, and with a tendency to layers .of t'iuum contmrinH. 
Some of the lower part was made up of 1>r(>ken-ap shelln. 

A small pit on the eastern side of the littU' valley, eastward 4)f th(> farm 
named Bentley Lodge, gayo the most eoncluriive pr(N)f of thr disH<»lution 
of the shells of the Crag by infiltration of carbonatctl water liaving lifi'n 
the cause of the irregular junction of the rihell-IeHs brown Haiul. with thi^ 
ordinary shelly Crag, the section tK'in^ aH follows :- V«'ry coarHtr dark 
brown sand, almost all a grit intleed ; with a gravelly layer, 1 to i! f<>('l 
thick, above the middle, containing phoiiiipliati<- niHluIcs and ferru^inouH 
casts of shells, the stones small and ucattered. .luHt nndcr thr gravclly 
layer a little iron-sandstone, with easts of Hhells, below wliieh the Hand is 
false-bedded and fmssos down intf>the shelly Cr.i^, the line hetwcen Ixin^ 
clearly one of disscdution of the shflln and not of erosion, as it cuts across 
the beds, to a lower level tiowanlH the Ptreani. Xeur the bottom is a 
second bed, 1 to li feet thick, of small scattered ]M'bbleH and phosphutie. 
nodules, with iron-sandstone, and. moreover, with shells or casts of shells, 
according to the position of the l)ed with regard to the line of dissolution, 
the bed being at one part in the shell-k'ss, and at another in the shelly 
sand. 

As Prof. Prestwich saw the Kc<l Crag resting against n rlitl' of Coral- 
lino Crag at Tattingstone, whereas when 1 was there this was not to bo 
seen, I gladly reproduce his' section,* with his cx>nsent, and hy the kimi- 
nesB of the Council of the Geological Society. The sect ion as seen by mo 
haa been described at p. 27. 

Ficj. 10. 
Section in a Pit at Park Farm, TnttiKfjstonv. (Prehtwich.) 

Vertical scale about 12 feet iAi an inch. 




8 VI _- 



1. Coarse gravel. Drift. 

f 2. Ochrcoiis wind with seams of ironstone, &c. 

3. Crag with a few coprolitc><. 

4. Light coloured Cm p. 
.*>. White sand. 

6. Brown loam. 

7. Not described. 
8. Coralline Crag. 

X f'ace of old clifif; depth not shown. 



Red Crag« 



* Quart, Joum, Geoi, Soc, vol. xxvii., p. 342. (1871.) 




OBOLOOT or 1PSW10B. ETC. 

FviT. i*BesT«ica renuib thai "tait piece* 'it ibe tliiit linHstMiie . . .. 
tif Lbe CvralliiK Crag mre coBUBtn in Uw B«d Crag around Taltiag' 

A Dit on the Teetan nde of Crag Hall h rt ae eu TutingBtone and Hal> 



lirook. shoved the B«d Crac, in psrt iafdaKd into 
email pboepbMic nodnks, peUtles, • -- - . - > - 
old pit on the soiUbcrn side at tht 



email pboepbMic nodules, peMtles, and Sinti, diieHj in one bed. Awotheii 
iild pit on the soiUbcrn side at tht aaBieptKw skmred Uw like. 
OiTWD tbe hill KxHii of &^kA Fans (Holbroafc) a deep fcu'^ed ditch i 



the Guld, cat for drainaee in 1873, (bowed ewd, eereal f«et thidc, 
lower part lieht-coloared, and at the botfaUD sometimes with farokou-np 
shelle, orer Londoo C^r. Below tl>e fait there was uitdj waeh. 

Below Eolbrook the Drift aeeoifl to oreriap the CVag ontil wc g«i east oT 
Uarkstead, when ibe latter eels iit again. 

" CoproUlcs " have been worked three-qoarters of a mile eaat of Hark< 
et«ad Chnrch, on the weetem side of the little rallej ; and, on the other- 
side, about a quarter of a mile N.E. Tnrther down thia same vallej, 
and wcel from Enrartoa, was a eectkni of brown and light^donrod falee< 
bedded Band, with ebells at bottom, and bra* also " cojKijlit«a " have been 
got. .Agaio, there are old oo]^olite-wOTkiiiga juat west of South Hall and 
about a third of a mile S.E. of Erwarton HaJl. 

Before reaching the point where tlie Tallejs of the Stoor and of Iba 
Orwell nnile, the Drift gravel and esnd seems to overlap the Ciag. 

Valtet/ of the Oncell, up the Bight Side. 

Amnnd Shotler it is difficult to claBsifj the ssad, whether witJi Crag 
or Drift. 

At Nether Hall, about a mile S.S.E. of the church, I saw 8 or 10 feel 
of line sharp light-coloured and brown eand. 

On the flank of the hill S. and S.E. of Shotley Low Farm (north of th« 
village, there are traces of old Crag-pita, now plonghod over, and ou jiarta 
ortho hill top the soil is gravellj. 

At Cowton Bottom, tlic following section vas seen and I was told that 
60 tons of phosphate had been got here : — 
A little gravel. 

■a Att- / Saud, with phoaphatic nodnles in the lower part. 
"^ ^f^ \ Shelly Crag at bSttom. 
Along the overgrown wooded river-cIilT east of Pin Mill graTel, sand, 
and shellj Crag are often t« be seen. The elope is very wet and swampy, 
as is the case very generally along the jnnction with the London Clay 
in this part, where that junction is often masked by sandy peat^ soil. 
At Chelmondiston are two pits (1872) with the following section ; — 
A little gravel. 

{Sand, mostly caarse and ferroginoiis, partly false-bedded, 
with small quartz pebbles and a fen' gravelly layers. 
Sometimes cemented into an iron-uandstono. i^sses 
down into the next. 
Shelly Crag, shown irregnlarly at the bottom. 
Tbroueh Woolvcrstone Park there are few signs of anything, but from 
what little ean be seen there seems to lie sand beneath the gravel ; and as 
them is evidence of Crag on both liides, east and wost, it seems the safer 
|ilan to mark an onU;rop of that Ihronghont. The cliff is overgrown, 
and to some extent cultivated (garden), bnb I could see sand in plaoes 
along it. 

By the road north-westward of Preston Tower a coprolite -working haa 

been opened since 1 wns there, and I am indebted to my friend Do. J. £. 

Tayloe of Ipswich, for the following note of it (dated 1882) :— 

Boil, abont 9 inches. 

{Sand ; about 4 feet. 
Cnirent-bodded Crag, fnll of ironslono ; about 4 feet. 
Nodule-bed ; about 10 inches. 
London C'lay. 
Sand and Shelly Crag are to bo seen along the rond. 
About half a mile W.S.W. of Preston Chnrt^h are two snnd pita clos 
together. One, ckwo to the hill-top (where thero is grnvcliy Hand), is i 
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brown yellow nnd lis^lit-Ciiltuiivil saml. Mth- sirnl witii'im ,>.iif.;; S|',ir«ir 
moreshown, thplinver|Mirt bciii^siiiiirwliat lii<Mi><t .md vvitlij l\\\ vcrv iliiii 
layeni of grey loam. The lower aii<l siimll«-i' pit is nf :i)h<ii' tin- >ni\u 
depth, in coarse bi'own sand witli Hiiiall tliiit-pcliliits uml |iii<<> nt' lli;ir ; 
the lower part of a lighter colour and wiili Ww stniirs. and :ir tlir liniinni 
there is light*Golourca sand. Whet)u>r uny nf rlu> xitid )i>r- ))<.>ln)ii:s in 
the Crag is hard to sar. 

A pit in Wherstead Park, jiut wrst ftf (iatc Furin, nhowrd (in isTiii 
nearly 10 feet of shelly Crag, fur tlu- most part a coarse ir>>iisliot i^rii 
with broken shells, containing a few |h-I)1)I<s iwui ph'ispliatir ii nlulrs. 

A small circular pit in the iiold close ahivi'iho sprini^s in t)u' liollow 
S.W. of Wherstead Vicarage (S. of tlio chiirrh). «;avt; tli«» lollituinir .■.trtion 
of over 15 feet of Red Crag, with Htrun;;ly niarkod current -In ><l<liMLC : - 
A little flaggy iron-saudntonLs almost wholly- niudr up <>! rasis ainl 

impressions of shells. 
Ferruginous grit with small i^ohblrs and occasional ra>.s of shells, 

paissing down into the like with shells for tlu- most part . 
A layer so full of ])ebblc» as to ho alnifist. a gravel, with >liilN ; some- 
times a mere line, Bometimcs over *'* ItM'In-s. iiinnin;^ evenly acro.-s 
the pit. 
False-oedded ferruginous grit with shells and irnn-sand-tmie, pas<:in,!^ 

down into — 
Lighter-coloured grit, crowded with ^'llells. 
These divisions are really of no account, and probabl}- occur l)Ui for a 
short distance, the whole 1)eingono nnu*s with hardened lavi r- and a few 
phosphatic nodules ; but the ticction well illustrates tlio dis^itlvin*; away 
of shells, and their reconl b}' means of t'erniLrint'Us casts. 

Tho larger old pit at the sprini^ is mostly overgrown. It naches to a 
higher leyel, and its section is as follows: — 

Fine sand, orange bnll* and ^'rey, with n few clayey layer:: ;- ( Miiilcsford 
Sand of authors], about 10 foot thick, and apparently resting 
evenly on : — 

r Coarse ferru«jinous san<l, with hard layers, a few ])cbhles. 
Bed Crags and (a1x)ut li feet down) casts of shells in iron-sandstone. 
L Shelly Cnig shown below. 

From tho position assigned to tho followinpf section of a pit, "about 
500 yards south of the vicarage- huu.'io of Wherstead,'** it would seem to 
be one not now to bo seen : — 

Sandy and gravelly beds, without fossils, S feet. 

Shelly red Crag: near the top a layer of unri.undcd Hints, with 
some flint-pebbles. Tho u])pcr parts of iliese st<MM's encrusted 
with barnacles. One Hint '12xb)X7 inches, jo to IJ leeL. 

Just south-eastward of the Vicurag(^ was a snnill ])it in coarse ferruirinous 
sand with pebbles, tho stone-layer at top Iiavin<^ casts of shells; and a 
little higher up the valley an overgrown pit shows sand aljove shelly ( 'ra^'. 

Westward from Wherstead tlio Cra*^ occurs tor some way u]) tho 
Washbrook Valley, to Copdo<*k on one si<lo, and further on thi» other. 

A«nallpit, up to 13 feet deep, just south of Thcrrinpjton Jlall, and 
dose to the railway, partly overgrown or hid<len by talus, showed, at tho 
eastern comer, gravel, chiefly of chalk-jK-hbles and Hints, with Boulder 
Clay wedged into it and a little on it. From below these ferruginous 
sand (P Crag) rises up nearly to the surface at oik? s]io1. Tlicn shelly ( 'rag 
rises up, and occurs all through tlie cential ]>art of tho ]>it. The ujiper 
port of the Ci*ag is much hardened into stoiu' by iron, and lia^j a bed of 
scattered small phosphatic nodules and ])ol)bles : the lowc^r pari is the 
usual shelly sand, with a few small ])ebbles and jiodules. The London 
Clay is touched below, and whilst at one s]>ot there fc?eems to be no nodule- 
bed, at another, but 4 feet off, tliore is a fair <iaantiiy of it, and elsewhere 
a bed of blackish, roundish stones (with tho nodules) forms tho bottom of 
the pit. At tho western side the Boulder (^hiy scoops into tho ( -rag and 
seems to be the only bed touche<l. 

At Belsteod Hall some sections on the we^t of the farm-bidldings 
showed, in 1875, brown and grey hcdded loam, and in places gravel, over 

♦ SibC. Lyell, Hep, Brit. Assoc, for 1851, Sections, \>. 6/), 
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t^m Boaldo- Claf. Jiut north wu » bole in brown wmad, with • few 
lrc4«n Cnff *li«lU lying sbcnt : lliis Mod m^ go wnder tha BoKldev 
day. In llie diu^ BooJdn- Clay and London Claj (Uk latter at one spot 
oalr) luTC been tnnwd oat, and a Tew pdioephatic nodnles. 
. Jnat above tfae Swan Inn, lutlf » mile north of Copdock Chniidi, I 
noticed traces of Crag, bat too small to be mapped. 

In apit joEt uorlli orOoBford Hall tbae was a liltle patch of graTellT 
mod at top at one part, over Red Crag, consisting of femginoan aand 
abore and ahelh- Crag belorw. The road'Cntting jast above »ho<r3 more of 
the coanc sand, with a bed of scattered small pebbles and phoaphatii 
nodoln, and, at another place, with iron-aandBtone. 

The cntting along the pret^ lane over a qnarter of a mile west of tbe 
bottae at Stoke Park, gives a fail- section of the Bed Crag. Bright 
ferraginoiu sand, and some of a li^t colour, with a few small pebbles, 
dnfetailing into shelly Crag, some of which also is tlght-coloared- Just 
befom getting to the ed^ of the wood the jonction wiih the London Clay 
ii laid open, with a thin nodnle-bed at the baee of the Crag, and some 
leptaria in the clay. 

A tmall pit in a planlntion sboat a tjaarter of a mile a little 8. of W. 
of the hooee, showed at one part a little gravel over aboat \ feet of brown 
and lighl-colonrod sand, below which ehelly Crag was touched. At 
another part, atiovc the top of this, anme 3 feet of gravel came directly 
orer shelly Craj, so that the sand is probably Crag. 

The bottom of the Crag was touched ^ong the topof the rail way. tnnnel, 
&Dd there seems to lie a trai'e of the nodnle.bed at Stoke brickyard, just 
lo the cast (see p. 11). 

In the pit on the southern side of Gippeewiok Hall (New Place on the 
Geological Survey map) the section was much hidden, bnl showed sand 
with gravel, over sand, and Crag, at the bottom of which apparently a 
few phosphatic nodules have been found. Between this and the house 
London Clay is touched. 

Westward from this the Crag soon ends, the Drift gravel and sand 
comiDg dtum to the London Clay before we reach the high road. A tracs 
of shelly Crag, however, occurs further westward, unil^r the eastern end 
of the patch of Boulder Clay on the road K.N.E. of Popkr Farm, and 
perhaps again at the edge of the gravel and sand about a third of a ntile 
to tbe north. 

The Crag in the rail nay-cutting west of Handford Bridge is, to a great 
rxtcnt at leaet, not iu piaco; but only masses in the Glacial Drift. 

Vnlhy oftht^ Oi-wcll, down the Lrft Side. 

It is possible that some of the sand, with a* gravelly layer at the base, at 
the large BramTord pits (see pp. 14, 15) may belong to the Crag rather than 
to the Drift, with which latter, however, it was tbought safer to map it. 

It is not until we reach the eastern part of Ipswich that Crag can be 
matipod ; but (hen there are signs of its occnrrerice in the little valley 
above Brooks Hall, N.W. of tbe town, and the pita at a brickjard on the 
weet of the Cemetery Boad gave the foilowina section :■ — 
Drift. — Light-coloured iHlic-bociiJBd gravelly sa 
Red CragP— Brown sand, at a lower level thar 
London Clay. 

On the opposite side of the same small valley, at the back of St. 
Uargarot's Terrace, there is a little Crag over the London Clay. 

On cither side of St. Helen's f ale there is a narrow outcrop, and at the 
8t, Helen's Pottery a littlu Crog was shown {see p. 13). We have thence 
a continnouR outcrop to Orwell Park. 

The ground being htid out for a new house (1876) a little W. of Rose 
Hill (Feliistaw Rood) touched tbe old brickyard. S. of Cavendish Boad, at 
its eastern end, where London Claj is shown. A little higher there was 
shelly Crag, up to 7 feet thick, with phosphatic nodules at the bottom, 
immediateTy over the uodule-bed there beiug a layer of blocks of dark 
eeptariform stone. Above there was ferruginous false-bedded aand 
(P decalcified Crag), and at the lop of the hill gravel. 
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A large old pit job! eastward of iho hoUHo in Holy wells f^tves the 
foUowing Motion : 
Drift GraTel. 

•o^ji rVi.» J Sand and shelly Crag. 
®^^^^ IPhosphate-bed. 
P London Clay. 

A sand-pit at the sonthcm edge of tho park, and uImmiI an eighth of 
a mile east of the Cliff Brewery gave u like Heetion, hh Ih'Iow :- - 
Drift sand and gravel, up to i\ feet. 

{Loam and sand, bedded, purly ferriiginoiiH, (Homewhal 
like Chillcsford heels), op to 4 feet. 
Light-coloured and brown Hand, alwrnt IS feet. 
The pits at the head of the valley, alKmt two-thinlH of a mile eanl 
of Greenwich Farm and south of Holy wells, hIiowi*:! the following 
succession : — 

r Ferruginous sand, with some layers of a lighter eoloiir, 
I some thin loamy layerH, and some ^riivclly laycrH (with 
•n^ J phosphatic nodufeH). There are hard hands'uHUHnal, and 
Oraff ^ nionc pit a masH of hanl ferruginous nandy loam, showing 
^' I markca prismatic structure (vertieal to the plane of 
I bedding) as at tho pit by Bentley Station. 
LA little shelly Crag. 
London Clay . apparently at the bottom, whieli is much hiddin by 
springs, Ac, 
On the lane south of Greenwich Farm sand is seen resting on thn 
London Clay, and further south, on the slop«.' fa<Mn;^ the river, tlir 
phosphatic nodules have lK*en worked. 

A Crag-pit close to the shore of the Orwell at Piper's Valley, gave 
the section below : — 

Lrregnlar gravelly sand at top. 

rDark ferruginous coarse sand, with small pebbles and 
Bed J phosphatic nodules. 
Crag. I Very shell v Crag, with a ferruginous bed at top (an<l with 

L small pebbles and phosphatic ncMlnles) about H feet shown. 
London Clay seems to occur irregularly underneath. 

The junction of the two parts of the Crag slopes towards the river, 
and here as elsewhere, I believe, the differenee between them is owing 
to the shells havine been dissolved out in the upper part. On the 
north-eastern side the Crag is abruptly cut into by sand, partly fine 
and light-coloured. 

Just S.W. at the beginning of the tumbled cHtf (by the cottage) there 
is a little ffravel over sand, with shelly Crag just below, and at the base 
London C&y, which throws out many springs along this sloping cliff. 

Abont two-thirds of a mile N.N. W. of the; remains of AlneslK)urno 
Priory was another pit in sand and gravel over sand over shelly Crag. 

Just before we reach Orwell Park tho Drift sand and gravel seems 
to overlap the Crag ; but tho latter appears again in the side-vallcv of 
Nacton, and sand and Crag are then to be seen in places along the winding 
outcrop. 

A pit about a quarter of a mile north of Lcvington Church gave the 
section below, for a few yards in extent, tho rest of the pit being much 
overgrown (1874) : — 

Small mjae of gravel. Feet. 

fFerruj^nous sand, with a few casts of shells 
in iron- sandstone (at the clearest and 
highest part of tho pit) - - - 6 or more. 

Shelly Crag, with some small phosphatic 
Bed J nodules, nint-pebblcs, &c. - - toll 

Crag. ^ Sand, fall of broken-up shells (sometimes 

dissolved out in the top part) - About 4 
Sand with thin layers of ironstone - About 1 
Shelly Crag, shown - -. - to 3 

another 3 feet being hidden by fallen earth. 



GBOiXKr or ii-^wicv, etc. 

Tbe teHion is awitber pit. jwd W. of tbe farm man Una half « mile N. 
of LevingtoD Cbordi. wai w follows (Uf74) : 

rFalsfr-bcddHl Hod. mow vet; qcnne tad fer n t g in iw , some 

fine; wjtli nodnlea of ivotiBkiDe, pieces of iroD-H»n^tooe 

ttbi J isQiDetUBea ukny Tcrf nnaD pieee^, saaie irrm wmffsimifr 

Crag. ] witli e«Bta of fasBk (oolj a foot Iriim the rarfaca of tb* 

groaniD. Mid *frw email fliats: about 12 feet. 

ISbaij Ctm. a fe* fMi. 

Loodon Claj, toodbed at ooe plaoe 0ii the dkcb along tbc edge 



the little wood, which is ibowa too near tbe si 



on the Hap). 



Sometimea there are a few pbospfaalic nodalee al the jnnctum with 
the Cng -, bat sometimes none. 

Tlie outcrop of the f>ag here >■ close to the highest graimd, kaTing but 
litlli- room for Drift to ctuaie on. 

The Crag pit oa the eariem ride of tlie eame little rall^jr orer a third uf 
a. mile N.B. of IcTington Charch ■bowed, in 1S74, from 20 to 25 feet of 
false-bedded Kmd, mostlj browu and coaree, but a little gKj and bulf 
(Bnei^. The top. 15 feet or more waa apparestl j, nnfomiliferoas, but casts 
of shells (Cardlnml were found in Borne of the Ironstone, of which there is a 
(food deal, partly in concretions, partly in thin flaggy layerv. There are 
also fine (p^velly layers (of Bint and qoartz pebbles, with some pboephaiic 
iiodak's}. The bottom 5 or 9 feet is Ibe nsnal shelly R^d Crag, bnt there 
is no marked line of division between this and tile rest. 

At tjtratton Hall. E.S.E. of Leiington, a catting at the buck of the 
farm (near the road) gave an almoet continnonE eeciion. except for ovej*- 
growlb, about a qaarter circle ronnd the hDmeetead. At one jiort there 
wfM a little gravel over brown sand, whilst eastwards there Boemcd to lio 
Hbelly Crag beneath the latter, and S.E. (at the back of the fartn-bonsc) 
the browii sand contained a shelly mass close to the top, proving it to be 
Crag. 

Aronnd Hoston Farm (between Levington and Trimlcy) the Drift seems 
to overlap the Crag ; but at the spur sonthwarda from the farm Ibe latter 
crojiH out again Ibr a short dietance, and in the Crag-pit, marked on 
the Map, the following section was shown (187*), the greatest depth 
being orer iO feet r — 

A little gravel, up to £ feet. 

TBrown sand, with pebbles of flint and of qunrts, and 
phosphatic nodules, especially in a layer at the bottom. 
This bed occurs at one part only (? a long lentitmLtr 
mass) : to 3 or 4 feet. 
FaUe-bcdded ahelly Crag, of a rather light colour, 
with pebbles and phosphatic nodules here and there, 
aomctiracs a thin layer at the bottom : 8 or 1(1 feet. 
Bed Crag. < A small wodge of pale parplish sand at one part : 6 or 

Brown rather elavey sand, with many short l«iilicn)nr 

mafisea or nodnlea of whitish clay, flint-pebbles, and 

phoBphatic nodnlcs : 1 to 3 feet, 
Light- coloured (bnff and grey), ironshot. flue, sharp, 

fulso-bedded aand, iu plaoos with small nodnles of 

ironstone and very small pebbles of flint and of qnartz. 
Tbu tolerably well-marked and even junclion of the lowest bed (which it 
nooorrcd to me might possibly belong to the Coralline Crag) with ihat 
iibovu showed a slight S.W. dip, as far aa could be seen. Near the entrance 
thurn was a little ^e!ly Crag, which seemed to dip under tbc lowent sand, 
but perhaps it is not in place, and t was told that London Clay had been 
found bcuoalh the snnd; it certainly occurs along the edge of the wood 
just below (south) ut a level but slightly lower than that of the pit-bottom. 
If al all at one part. 

A now CO pro lite- working (1874) at tbo top end of the little wood about a 
mile N.W. of Trimlcy Chui'ohoB, and close to the railway, gave a. good 
•eutioD, as follows: — 



Red Crag. •( 
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Wash of loami partly with Btoncs, partly bluiuh-grcy ((>oaty) ; prubaMy 
formed by the sprinp^s : up to 6 feet. 

^Shelly Crag, mostly from ii t<» 4 feet, but up to (\ feet. 
At the S.K. end of the pit there wore boiiio beds without 
shells, below others with hIicIIs. 
Phosphate-bed, with many shcllri of l^cctvnrnlfii*, at one 
part over 3 feet (the Pert 1011*11! us shells being then 
mostly at the bottom). 'J' he upper part not rich in 
phosphate. Above the rich part, at the lx)ttum, there 
was often a mass of brown Hundritono, which contained 
many specimens of M iff Hue etUiUn. 
At some small coprolite-workinffs at the back of a cottage about three- 
quarters of a mile W. of N.W. of Trimley Churches the following wim tho 
section : — 

Fine sandy m^vel and soil, 8 feet at most. 

{Brown false-bedded sand, 3 or \ feet, passing down into 
I the next. 
Bed Crag. < Shelly Crag, just shown, but has boon found- about 3 feet 
I deep. 

l^Nodnle-bed, about 6 inches. 
London Clay below. 

Coprolites have also been worked just S.£. and N.E. 

At the western end of Lower Street, west of Trimley Churches, a very 
shallow pit, close by a small pond below (W. of) tho farm, nhowetl evenly 
false-bedded shelly Crag, the dip of the falHe-bodding euHlwardd, over a 
little light-coloured sand. A larger old pitju.st above (K.), in tho outer 
part of the farm-enclosure showed sandy and gravelly Poil over irregularly 
false-bedded, dark brown, ferruginous coarse Hand, with Bomo iron-Hancf- 
stone (the top part flaggy and containing costs of fossils) over false-bedded 
shelly Crag. 

Both these pits are on the northern side of tho lane ; on the southern a 
larger pit, more than 20 feet deep, gave this section : — 
A little gravelly sand. 

rark brown ferruginous false-bedded sand, with a little 
fossiliforons iron-sandstone (or rather grit) at top in 

Bed Crair ^ parts. 

niea v^rag. -^ Palge-bedded shelly Crag, with a long lenticular layer of 

I light-coloured sand. Nodule-bed said to bo found 
I about 5 feet down. 
Bound Grimston Hall, half a mile west of IVimley, coprolites have been 
largely worked, and in 1874 there was the following set of sections : — 

1. Pit just S.W. of tho house. Brown sand, partly gravelly, on sheliy 
Crag, 2 or 3 feet, on London Clay. There were no coi)rolites at one part, 
but some at another, about 7 feet down, whilst at another the London Clay, 
usually 8 or 9 feet down, came up irregularly nearly to the surface. 

2. A little north of the farm, on the western side of the lane to Trimley. 
A little gravelly sand over Crag, false-bedded at top in parts, irregularly 
without shells j 8 feet or more, to water; said to be 16 feet to the nodule- 
bed. 

3. Smaller pit at the eastern edge of tho lane, opposite and a little lower. 
Sandy soil and brown sand, with a thin gravelly layer at the bottom, 
about 6 feet, over shelly Crag. 

4. A coproUte-pit, in full work, just N.E. of the farm, was about 22 feet 
deep, and gave tnis section : — 

SoiL 

Loamy or clayey earth, lying irregularly on the bed below. 2 to 5'feet. 

Sand, with a little gravel and loam, false-bedded (? lower part may 
be Crag), resting fairly evenly on the next bed ; about 7 feet. 

False-bedded shelly Crag, with a very long lenticular mass of mauve- 
grey sand which was unfossiliferous, but contained some stone 
with pieces of shells. Coprolites in shelly sand at the bottom. 6 to 
8 feet. 

liondon Clay, some dark grey. 



GEOLOGY OP IPSWIOH, ETC. 

Tbc watercourse jnst south of the fftrm had lieeii cleared, and ahowed a 
great thicknees of sand, the resnlt oi' waah from aliove. North of the 
hoaee this watercoarec ia dry, or tilled in, but a deep hole ne&r the hoQse 
nhowed 3 or 4 foet of washed sand OTer London Clay. 

Pkof. B. R. Lu<ke»teb described the following section " in a pit at 
Trimley on the Orwell " aa showing the Suffolk Bone-bed, " without anj 
saperimpoeed Crag;" hut the red rand has been shown, since hu 
deacription was written,* to be mere deualoilied Crog. 

Kbet. 
U 



Soil 

Clay, with flints . . . - 

Bea Band, with a tooth of Elephne ineriAimhal'it ■ - 12 

Bone-bed :; phosphatic clay-iiodulea, saudstonQ nodules and 
alahs, bones, tooth, Ao., with gi-eyish- white aand - - H 

Westward and southward of Walton the Crag again aecma to be oTcr- 
lajipod hy the Drift in parts. 

In an old pit, in a field, on tlic southern side of the footpath from 
Blofield Farm eastward, I saw 6 or 7 feot of sandy soil nud sand with Ihin 
layers of clay, over shelly Crag (only jnst shown). 

Along a hedge, leas than a quarter of a mile to the soDth and high up, 
London Clay and a little Crag were to bo seen: apparently uti irregular 

The clifF-top a little eastward of Walton Ferry IIoiiso Inn shows a little 
aholly Crag, irregularly over which there is iu parts gi'avelly Band, that 
seems indeed to cut ont the Crag altogether sometimes. 

At the most southerly of the cuttiugs on the Felixstow Bailway, except 
the little one already noticed {p. 25) and to which it almost joins, London 
Clay occurs at the southern end, but the Crag soon comes on, and it is 
not far before the former is lost (the line rising), t)ie nodule-bed at the 
base of the Crag oconrring. however, sonio little way beyond. There arc 
Bomo thin layers of gravel in scoops in the Crag, and also some sandstone 
(not transported blocks, but hordeneil in place and sometimes enclosing 
shells). The upper part of the Crag is without shells and disposed in 
great wavy masses. Farther on thoro is evenly bedded fine sand, with 
clay-partings (veiy different from the usual coarse false-bedded sand} 
nearly to the bottom, with shelly Crag Iwlow, and also above (nearly 
to tho top) ( so that this finer bod ia olcai'ly iit the shelly Crag and not 
above it (like the Chillesford Beds). Further on all is sand, with no 
shells, np to the bridge over the line, a little beyond which some shelly 
Band comes on above the other, and capped by i or 5 feet of brown 
sandy soil. Before getting to the footpath acrosB the lino nearly all the 
cutting is in a wash of loam, sand, and gravel. 



FeUxstow Cliffs and Pits. 

One of tbe best known sections of llie Red Crnj; ia aIon<r this 
range of cliff from Martello Toner Q. to East End Farm, a 
distance of more than two miles, nlong great part of whicli shelly 
Crag is to be seen, so that the fossils can often be easily collected. 
The junction with the London Clay is shown in places and the 
Crag is cut back by the two small heads of valleys for a little way. 
For convenience the whole ol the clift'-seclion will be described, 
without aopirating the parts where there is no Crag. 

Pbo?. J. PuiLiiPB has noted the occurrence of a Ijaud of Crag in these 
cliffs, for half a mile, in which the laminto range in one direction (S.W.) 
and are sometimes carved, with the concavity opwards.'t' 
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Beginning at the western end, the London Clay occura np to the top, 
by the Ordnance Hotel, and ia shown, at the bottom, to be grey, bedded, 
and with a slight easterly dip. 

Before reaching the enclosure of Martello Tuwor Q. the Ked Crag comes 
on at the top, and the London Clay shows parallel joint-planes, and has 
layers of a yellow sulphur-mineral. 

At the back of the Suifolk Convalescent Home, there is false-bedded 
Crag (the dip of the false-bedding being westward), capped by more even 
beds (much hidden), with a layer of Mija shells at the junction. The Crag 
here sinks to a lower level. 

Then the section is much hidden ; but the junction of the Crag and the 
London Clay is shown by springs, near the lM)ttom and along the back of 
the houses. Gravelly patches occur here and there at the top. 

Where the road goes up from the beach there was a good section in 
false-bedded sand, and above it another cutting, with some gravelly sand 
at the highest part, and false-bedded sand apparently lying irregularly on 
shelly Crag; the irre^larity, however, is owing, in great measure at all 
events, to the dissolving away of shells. 

From this spot the cliff is for awhile hidden by a house and grounds, 
beyond which comes the long section that liest shows the Crag here. The 
clifif is much masked bv landslips, and overgrown ; but the Crag is seen 
to rise close to the surface and to go low down, the junction with the 
London Clay being marked by moisture and richer growth of vegetation. 

At first some brown clayey loam, partlv gravelly, was shown at top. 
There were occasional layers of laminated loam in the Crag, and some 
small phosphatio nodules ; but no layer of nodules was seen at the bottom. 
At one part it was over 30 feet from the top to the London Clay. At a 
clear place, just before reaching the next enclosure, the section showed 
five or six recognizable beds in the Ked Crag, as below : — 

Fkkt. 

1. A bed consisting chiefly of shells of Mya, but w^ith somel 

of Cyprina - - - - - -lOor 

2. An apparently lenticular mass of fine light-yellow sand, f more. 

with clayey layers at to]) and bottom - - - J 

3. False-bedded Crag, the false-bedding ahnu£it wholly 

westward - - - - . -0or7 

4. False-bedded Crag, with loamy layers, the fulHe- bedding 

westward - - - - - - r> or G 

5. An even bed, o£ Mya, &c., rather white, with ]>liospbatic 

nodules ..... about 2 

6. False-bedded Craj?, the false-bedding eastward, less 

shelly than the rest and with ferruginous layers. 
London Clay. 

Then, in an enclosure, and at the back of the house, shelly Crag, 
without any divisions, was shown to a thickness of 20 feet or more, and 
just beyond the house a wash of stony sand at the top, beyond which the 
section was again hidden. 

Shelly Crag is out into at the back of the Bath Hotel, and at the house 
(Hermitage) beyond the enclosure of Martello Tower R. the junction of 
the Crag and the London Clay was seen. 

The land bordering the shore is then low, and the beds are hidden for 
some way ; but LonaoA Clay was shown at Felixstow Cottage, and east of 
that house it rises up, as a cliff, when it was seen to be well bedded, 
with a slight south-westerly dip, and showed some small faults with a 
north-easterly downthrow. 

At the end of the Cottage grounds Crag comes on at top, and the dip of 
the clay changes to north-eastward, at an angle of about 6°, The Crag is 
patchy, thin, and covered by loam, &c. 

A little further, by some steps up the clifiT, there seemed to be a fault 
throwing 'down the London Clay 12 feet or more south-westward, and here 
there was no Crag for a few yards. Then the bedding of the clay was 
horizontal, except for a fault of about 2 feet downthrow to the N.E. At a 
zig-zag path up the cliff (to the last enclosure marked on the Map — 
P Martello Place), the clay occurs up to the top, except for wash ; whilst 
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JQst beyond there was some laminated loam at the bottom of the thin 
cowering of Crag. 

Then the Ijondon Cluy rose close to tho Bnrface Tor eonie way, with a 
thin capping of Crag and loamj andlhon it came to the snrfaoe, tcieept for 
aoil, until the Crag came on again, and was beiag worked fer phospnatee 
close to the cliff. 

The London Clay rose to the Bnrface again, at abont the highest part of 
the cliff (showing the irrcgnlar way in which the Crag comes on), with a 
little patch of Crag (a few nodales at bottom) opposite and jnst beyond 
where the lone rnus near to the ells'; whilst a little further the nodnle-bcd 
Bgain came on, and shelly Crag, for aomo 1-50 yarde. This part of the cliff 
gave the best Biposnre of the London Clay, tho boddingof which waa often 
slightly waTed. Some of the lower beds are rather sandy, and some thin 
layers with green grains wero seen in the bottom part of the cliff, and, 
more clearly, on the shore (which I saw at one time much bared from 
shingle). At one place a broken Gyprina slieU occnrred in the clay, and 
at another, Dome two feet above the baae of the cliff, a nest of tbe same 
about a foot long by four inches deiep at most ; the shells with both valTCS 
together, bat so friable as to defy extraction. This ia the only case in 
which I have seen any trace of shells in tho London Clay of this coaat. 
tbe only other fossils noticed being remains of plants, which are very 
IVeqnent in the state of casts in iron-pyrites, so mnch so indeed that in 
places the scanty beach was chiefly composed of them. 

As the gronnd fails, to the little valley running up to the Church, there 
is London Clay only. Down the side of the valley there is a fairly thick 
wash of stony loam, with roarrangcd, or slipped, masses of London Clay. 
In this loam I found pieces oF bones, some of which seemed to have boon 

In the liottom of tbe IioUow there is, over the loam, a mass of pea)^ 
sand (in which I found the tooth of a pig), the product of thespringg of the 
valley, aud liko that generally aeen along the damp ralieys of the 
neighbourhood. 

On the other side of the valley the loam again occurs, and then tho 
cliff consists of London Clay. At tbe iiighost part Crag comes on 
above, with some nodules at tbe bottom, and here and there some whitish 
marly earth. The Crag capping occurred for about 200 yards, as far as 
the hedge from tJast End Farm. 

At tho last tbe London Clay dips very slightly N.B., and, a few yards 
Ijeyond the ending off of the Crag, blown sand was seen to be strangely 
banked up against the cliff, which then slopes down to the sand ana 
shingle trad of Bawdsoy Haven. 
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Tbe natural sections of tho cliffs are not iiowever tho only ones in 
whicli Crag has been seen at Felixatow. Since the time when I surveyed 
that part the phosphatic nodnle-bcd at tlie base has been worked close to 
the western part of tho cliff. 

In December 1882, some years after the Geological Survey of the 
district was finished, Mb. S. V. Wooi) noted tho section shown in Fig. 11, 
along the cutting of a new road up the cliff just north of the Convalesocnt 
Homo, and passing over Col. Tomline's water-tank, and he has kindly 
allowed me to copy and use hia drawing and notes. 

Mr. Wood regards tbe brickeartb 2 as belonging to his Lower Glacial, 
tho aand 3 as belonging to bis Bnre Valley Beds, and the loamy sand 4 
as probably so also, though he eipresses a docbt as to whether it may not 
belong to the Crag. Not having seen the section myself 1 am lofli to 
give a decided opinion ; but I may suggest the possibility of all the be^B 
belonging to the Orag, with a representative of the Cbillesford Clay, 
though we have no trace of tlio latter olsewlicro in tbia part. Tho 
apparent tranBgression of i over 5 does not go much aga'ust tbi.i. sis no 
true bedding is shown in 5 or C. 
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Fig. 11. 

SeetioH in a Nete Road- Cutting jmt N. oftJie Convalescent Home, 

Ftlixstaw. (S. V. Wood, 1882.) 
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I. Soil. 

S. Reddkb-brown bricketrth, like that of the brickyard at Derby Koad, Ipswich, 

paasing down into — 
8. Yellow tand with orangc-eoloiired bands and patchoR, and some very fine 

sbingle. 

4. Dark brown bedded loamy sand. 

5. Obliqaely bedded Red Cra^, without shelU (decalcified). 

6. Obtiqnely bedded shelly Red Cra^. 

There is no line between 5 and 6 really, the lino here merely represents the enduig 
off of the shells. 

In a pit aboat a third of a milo south-westward from the church the 
shelly Urag was well seen, and here my friend Mk. W. E. Hardy found a 
shell of Oardiwn echinaiwin, whic'i the late Mr. S. V. Wood deHcril)eB (in a 
letter) as ** a perfect specimen, very rare to niy researches, a variety with 
angular ribs. 

In an old pit, close to the northoru side of the road, about a third of a 
mile S.E. of the remains of tho Old Hall, there is a little gravelly sand 
(Drift) at top ; but the Crag comes up close to tho surface. 

I saw wonangs in the nodule-bed, close to the cliff-edge, in the field 
east of Murtello Place, and, just to tho north, the coprolite-work in the 
meadow east of FeUxstow Church, gave tho follo^-ing section (1874) : — 
A little soil. 

^Crag, in parts shelly to the top, somewhat evenly bedded (though 
■p^ with small current-bedding), with layers of laminated loam 

T^ < and clay, chiefly in two beds ; about 1*2 feet. 
'-'Tag- I Nodule-bed, with flints , a foot to 2 feet. 
LShoUy Crag ; up to about a foot, in parts. 
London Clay. 
The bods seem to rise southwards, where it is only about 8 feet down to 
the nodale«bed* 

W. W. 
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CloM bj, to the E.N.E., a smaller pit showed some feet of sand, with a 
few phosphate nodules and some box-stones at or near the t^ottoni, 
though sometimes the sand rested on London Clay without any nodules 
oooorring. 

Some 200 yards south, and nearly at the same level, was a well in 
London Clay. 

Another pit jnsfe S.E. of the end of the lane from the church, ]K>iuting 
northward towards Cor por ation Farm, was in brown sand, with suinetimeH 
a little shelly. Crag (at W. end only) and a few coprolites at the bottom, 
resiine irregnlarlT on London Clay, which seemea to rise up nearly vert i- 
oaUy for about 3 feet at one plaoe. 

A neighbouring coprolite-work, about 16 feet deep, nearly half a mile 
N.N.W. of mkenham Church, gave the following section (1874) :— 

Fkkt. 
Soil and sand, somatimas gravelly at top, false-bedded 12 or 14 
■w%^ fL^_ f Shelly Crag, - - - about 1 or 14 

"^^^*«- iCoprolite-bed, - - -about lor 2 

London Clay. 

At the &rm hv the edge of the marsh, about li miles east of Kirton, a 
small auantitj or oopiolites has been got belowgravelly &and, with claj 
beaeatn, no shelly Crag having been fonnd. Tne road to the farm is 
made to a great extent of box-stones. This most be a small outlier. 

At Kirton a copiolite-working, some 20 feet deep, about a quarter of a 
mile N.E. of ^be bhuroh, gave the following section (1377) :— 

Glacial Drift. Sand and gravel, 12 to 15 feet ; a little loamy in 
places, and then forming what the foreman call^ a ** loam-horse," 
which dammed back water at one end. 

{Brown false-bedded sand, w<th a little shelly Crag at the 
E. end. 
Nodule-bed. 

Another working, a little eastward, and just south of Corporation Farm, 
gave this section : — 

Glacial Drift. Nearly all light-coloured sand, with gravelly layers. 
There were two ** loam-horses,'* one a mass of brown and grey clay, 
with stones, going nearlv to the bottom of the pit; the other 
almost meetinf^ a small hump of London Clay, that stuck up to 
some height, right through the nodule-bed. The sand was browner 
at bottom, where there was for the most part a line of ^iprayel, but 
the division fW>m the Crag was not well marked : about 15 feet thick 
generally. 

rBrown sand ; 6 to 8 feet. 

BedCrair A ^^*^7 ^ or 3 feet of shelly Crag. 

^^'1 Nodule-bed, resting unevenly on the London Clay« and 
L thick on each side of the hump of the latter. 
London Clay. 

The loam-horses for the most part ran downwards obliquely and not 
vertically. 

The nodule-bed has been also worked, I believe, a little north of 
Corpoaration Farm. 



Brightwell Valley* 

The outcrop of the Red Crag reaches up this tributary valley 
for rix miles from the boundary-line in the main vnlley, close up 
to Ipswich Racecourse, and in the midst of this the n')dule-beil 
has been worked more than anywhere else. 

A coprolite-working on the western side of the farm, nearer a mile 
N.N.E. of Kirton church, gave the section below (1S77) : — 

■ 14651. £ 
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Glacial Drift. Falae-bedded, fine, sandy gravel, resting iwegnlarl^ on 

the bed below ; up to nearly 20 feet thick (including soil) in t 

BCOop on the E. aide. 

n J f / Brown sand (no shelly Crag seen). 

Bed Crag. ■[ fjodnle-bed. 

London Clay, brown at top, dark grey below. 

Abont a fifth of a mile further west is the site of another coprolite- 

working, which had been given np before I was there. 

The line of pit on the western side of the little Taller, about ( 
qnartora of a mile west of Kirton church, gave the followiug a- 
(1874);— . 

Brift. Brown aaudy talae-bcdded gnivel, chiefly of anbangular fimtl 
and flint-pebbles, at one part resting rather uregnlarty or- "■" ''^ 
below ; np to 8 feet. 

rSaud; the upper part brown, yellow, and partly white, 

n 1 r._ J and fine: tne lower part a Irown grit, paEsing down 

^ ^B-1 into the next ; 6 to 10 feet. « ■ I^ » 

LBrown shelly Crag. 

A pit on the Bonthern side of the little Talley a little west of the farm ht 

a mile Bonthward of Kemltroko showed the following ; — 

Glacial Drift. Buff and lirown falae-bedded sand, with grsTel, i 

to 7 feet thick, resting irregnlarly on 
False-bedded brown Crag sand, the top part buff at one place. The 
junction hard to make out in parts. 
A pit jnst northwards of Kembroke, gave the section below; — 
Glof.ial Drift. A little gravel and sand. 
Rod Crag, about 25 to 30 feet, false-bedded. Brown sand at top 

shelly sand btOnw. Ko nodnle-bed. 
London Clay. 
About half a mile from this, in on old pit a mile E.S.E. of Buckleshan 
Church, and on the sontbem aide of the head of the little Ti^ey, I sm 
gravel, up to 4 feet thick, over Grog sand ; the top part fine, yellowish 
brown, and somewhat bedded ; the rest ferrnginons, coarse, with scatteral 
layers of small pebbles, Ac, somewhat bedded at first (with slightly 
loamj layers), then false-bedded, and to e, great extent hardened to I 
soft jron-Bandstone. 

Just east of the house marked " Hall " on the ATap, about three qnarten 
of a mile east of Bucklcaham Church, I saw the layer of phiispbati 
nodules overlying London Clay, and there arc springs here above thi 
junction of the Crag and the clay. 

A Crag pit nearly a quarter of a mile north of Bucklesham ChurchjM^^ 
the eastern side of the little valley, about 30 feet deep, showed (1877 
ferruginous sand, with shelly Crag below. A great wavy mass of po~'^" 
ironstone, with the small rude columnar structure also seen at Ipswich ai 
Bentley, scooped into the shelly Crag, and a little of the latter was al 
interliedded in the sand above. 

Just west of the church a section showed a trace of Drift gravel ov 
Crag sand, with shelly Oag beneath. 

A pit about half a mile N. W. of Bncklesham Church (on the S. side a 
the little valley) gave the following section : — 

Small patches of gravel at the highest part. 

{Coarse false-beddeii fermginous sand, with ironstor 
(sometimes containing casts of shells) and a layer i 
pebbles and phoaphatic nodules. 
False-bedded shelly Crag. 
London Clay has been turned out of the stream a little lower to the eae 
The section in another pit, in a field about three quarters of a mil 
W.N.W, of BncJdesham Church, was as follows :— 
Loamy soil, up to 3 feet. 
Gravelly patches, 

{Coarse brown mnJ., false-bedded (especially in the lowi 
part}, with atones, 
fihelly Crag has been touched below. 
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Juab opposite this the ooprolite*work on the western Bide of the I^nc 
fthont a qnarter of a mile S.£. of Foxhall Lodge, gayo the following 
section, in 1876. 

Drift. Grarel and sand ; up to 8 feet. 

{Sand. 
Shelly Crag. 
Coprolite bed ; about 25 feet or more fVom surface. 
Mr. S. Y. Wood has kindly communicated a drawing, made five or nix 
years later, in which the gravel is shown to reach up to 15 feot in 
thickness, and to rest irregularly on sand, which he classes as Lower 
Glacial, with loamy bedded sand beneath. 

The coprolite-workinff on the eastern side of the lane close to the last 
gave a section about 27 feet deep (1875) :— 

Glacial Drift. — ^Light-coloured sand and gravel, resting irregularly on 
the next ; up to 8 feet l^ick. 

ferruginous, coarse, false-bedded sand, with the usual 
gravelly layers (containing small phosphatic nodules). 
Some casts of shells in ironstone. 
Shelly Crag, a few feet. The lines of false-1)edding pass 
from this into the shell-less sand aliove, showing both 
to be really one l)ed. Towards the east amass of shell- 
less sand came in under the shelly Crag, which was 
then thin ; but fVirther east more of the latter came in 
below. 
Nodule-bed, full of shells, over a foot thick, and has been 
_ found up to 4 feet. No water in this pit. 
The coprolito-working about a third uf a mile to the east, also on 
the northern side of the little valley, showed completely (1877) that the 
shell-less ferruginous sand is simply decalcified Crag. In parts the shelly 
Crag went up to the top of the pit, except for soil, whilst in uthcrH the 
shell-less sand occurrea to some depth, ended off sud<lenly against the 
shelly sand, and had the structural Imes of the latti>r continued throagh 
it. At one part the two dove-tailed together, a long strip of the shelly 
Crag running into the midst of the sand, and a long strip of the latter 
running also into the former. 

Another coprolite-working, just east of the last, gave the following 
section : — 

Femiginous and yellowish false -l)cdded sand, with iron- 
stone; the lower part shelly, and the shells ending off 
most abruptly, across bedding, etc. Beds waved, and 
Bed C!rag ; showing a small fault (about a foot downthrow). There 
about 35 J are some pipe-like hollows, or funnels, of sand, which 
fA«f. r,T\ have been water-channels, and in which the shells have 
been dissolved away. 
Nodule-bed, over a foot, and has been found up to 4 feet 
thick. 
^Shelly sand, 2 or 3 feet, and then a few more nodules. 

Grey London Clay touched. 

The pit at the back of the barn about half a mile N. of Bucklesham 
Church showed, in 1877, 8 or 10 feet of brown bedded loam and sand with 
some thin grey layers, and at the lx)ttom part thin ferruginous layers ; 
resting in waves on sand and shelly Crag, of which only 2 or 3 feet was to 
be seen. Can this loam represent the Chillesford Clay P 

The nodule-bed has been worked about a quarter of a mile east of 
Foxhall Lodge, and at the old coprolite-working at the southern edge of 
l^e plantation on the eastern side of the Lodge, the following beds were 
to be seen, in 1876 : — 

f At top some grey stony loam, not unlike weathered Boulder 
Drift. < Clay, in pockets ; up to 3 or 4 feet. 

L Gravel and sand, apparently thick. 
Ferruginous sand, of the Red Crag, as in the workings just south and 
above described. 
A small Crag pit, nearly a third of a mile east of the large pond, Bixley 
Decoy, showed ferruginous sand and shelly Crag, with a gravelly layer 

£2 



feet or 
more. 
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(pebbles aud uhospbulic uodulcs] fi>r tUe moat part above the sliells. bat 
also with ahells above it partly ; bo that tho line of shell-ending has 
nothing to with the bedding. 

A like HOCtioii waa seen in the amnll sharp-sided island in the marsh, 
juBt eaet, in a large pit, nearly 30 feet deep. The whole of the sand ia 
false-bedded, and there are impressions of shells in some of the ironstone 
and iron-aandatone, of which there b a good deal. Tho gravelly bed 
here is probably a oouLinuatioa of that .just noticed. 

The sand-pit in the little hollow by' the hedge (marked on the Map) 
about half a mile nearly N.W. oE Warren Eonae (Feliistow BoadI, 
showed a little gravel, m parts, over fermginons sand (Crag), at the 
lower part with iron-sandstone containing, at one place, a few casts of 
sheila [M:ylilm). 

In the other terminal branch of the valley, too, the outcrop reaches 
nearly as far. to Bushmere Common. In this branch, at the western 
edge of Foxhall Heatb, the road down to the valley, more than a mila 
S.S.W, of Keagrave Church, shows the following ancceasion ; — 

At top brown aand, with traces of fine gravel, and joat below is sand, 

with a thin line of gravel at the haae (Drift). 
Orey and brown bedded loam, with little sand (F=ChilleBford Clay); 

nearly 18 inches, passing down into — 
Ferraginona sand (Crag). 
A firth of a mile lower down the valley sand and shelly Crag are to he 
seen, and again, aboat half a mile westward of Foxhall Hall, where there 
is gravel above the Crag sand, us in two other pita cloae by. 

Just S.W.ofthe Hall was another like section of gravel over sand and 
Ciag, and, close by, in 1875, the new coprolite-workiug on the aonthem 
aide of the Hall was 27 feet deep, and gave the following section, remark- 
able for the occurrence of shelly aand beneath the mass of the nodnle- 
bed (see also section, p. 61):— 

&lacial Drift. — Sand and gravel. 

fFerruginous and light- coloured, false-bedded sand. 
Shelly Crag, with a nodnle (or gravel) bed aome 16 feet 
Red I down (from surface). 

Crag. 1 Main nodule-bed, a foot or more thick, where open to view 
underlain by — 
|_Sand, with broken-np sheila and afewnodnlea; about a foot. 
Dark grey London Clay tonched. 
Hei'e, aa elBQwherc, the endiug ofl* of the ahella in the Crag has nought 
to do with the bedding. At the northern end thia plane of (iecaleificatioi 
riaea to the east, where the grouud falk, which is exceptional. 

The large working directly opposite, and E. of, the farm waa abandoned 
towards the end of 1874. There is here a greater thickness of the sand 
and gravel at top, and the total depth was 30 feet. A long wedge of 
shelly Crag was to bo seen in the ahell-less aand, capped by a fermginoud 
bedded loam, with an irregular prismatic stnicture, which loam w&a 
probably the cause of the preservation from dissolution of tho ahella 
beneath. 

The large adjoining coprolite -working, further east of Foxhall H&U, 
gave a fine section in 1876, when tho beds shown were aa follows : — 

Drifl. — Palse-beddod gravel and sand, resting irregularly on thetaatl 
bolow ; up to 15 feet (or more). 

["Ferraginona sand, with ironstone (impreasions of shells), 
and scattered phosphatic nodules ; of irregular thickness, 
being merely decalcified Crag. ' 

Shelly Crag, with a loamy ferrugincns bed about the I 
junction with the shell-less aand. The bottom 6 feet or 
Red J ao with phosphatic nodules and flints {aome large). 
Crag. "S either in layers or acaitcred freely throughout. At the I 
most easterly part (not then worked) there waB at the 
bottom a loamy, firm, ferrugicona bod, up to 3 feet thick, 
probably not far above the nodule-bed. 
Nodnle-bed, at a depth of 33-36 feet ; about a foot thick ; 
with water, showing the presence of London Clay. 
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Tl is thin ImI aoclioo, I belierv, that Kr. Woud rercn to,* ttod, hj hji 
kinduMa Ktid tfakt of tbe CtHiuoil of tbu U«oLo)^c»l tiocietjr, hia woodcut 
19 reprodac«d: — 

Fio. 12. 
Sertian im a Ctprotiu PU ig Foxkall Halt. (Wuoi>.> 
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The actual wcliun wo in li^mu-i-*, hcrv omiiinl : )ii<i|!!ii 

e. Glacial Drif) lieddeil fcaielljr nuid, piasing al tlie but- i 

gravrl. 

K*rtUrag.^^ UnBllered ihellj Crag. 

At the bitck of the farm, about half it mile ire«l uf BriKblwnll Chnrob, 
a aoction ahoned a trsoo cvT f^rftTcl over sand with ironstoiii- and a tnjpr 
of pboephotic nodules. 

Auolner pit at the Hall, and junt efut of the cbttroh. finvc n like, but 
b«tl«r, «eotiOD BB follows :-~ 

Glackl Drift— Trace of gravel. 



rLighl-coloored sand, with fine grave II v pate hi 
could not well get at this, which leemed ' ' ' 



H-wi r^.„ J '^'^ '^"™8 ; np to 6 feet? 
Red Crag..^ p.^ ^^^ Tron-saod. i 



belong t 



I Finn brOTrn iron-sand, partly perj coarse and with 

pebbles, etc. ?20to2&feet. 
LShclly Crag at the bottom, at W. part. 

Below this farm the Crag is shown in spnngs to the marah-level. 

At Newbonrn Hall and church there is hard Bhelly Crag. 

At the Crag pit, marked on the Hap. in the little valley about thj'ee- 
qnarters of a mile E.K.E. of Brightweil Church, there was a wash of Hand 
and gravel dowu the slope, over falee-bedded formginous Crag sand, in 
parts foil of caate and impresBiotis of thells in ironstone. At the baae 
was seen dark red shelly Crag, faleo-beddcd (BOuthwarrta), with phosphaLii? 
nodutes at top in plaees, hwaened and conseanently standing oni, as » sort 
of crag. Immediately south, indeed joining tnis, another opening shnweil 
gravelly soil over a good thiekncBB of the brown sand, with a floor of shelly 
Crag. 

Jast eastward of Wiilk Burn there is Drift sand and gravel over 
sand and shelly Crag ; and in au old pit, about a t|uartfr of a mile E S.E. 
sand and shelly Crag occur Iwncnth Drift (see p. 80). 

Through the atrip of wood in tbc valley -bottom about a quarter of a 
mile N.W. of Newtiourn a aet of aprings was cat back, on the Eastem 
side, in 1877, into very shelly Crag. 

The large Crag pit, marked on the Map, at Newhoum, nearly a quarter 
of a mile N.E. of the church, was almut 40 feet deep, wholly in Red 
Crag, the eastern end being overgrown. The decalcified sand is in part 
rather light-coloured at top, partly fini-, and is uf coiiiao irregularly 
divided from the shelly Crag lieueatb. This latter coulains a great 
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.,p. 81. (1877.) 
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rarictr of Bhella, many well iiroetTved {and I believe this pit would iirovc 
a good collecting-placo) : it is mostlj flnn, so as to Btcuid Terttcal ia 
section, dark, false-bedded, and often with man}' pboEpbatic nodnlcs and 
flints: at one part a uearly horiaontal yellowish line occurs cutting acrosB 
the false-bedding, and abowing how httlo dependence is to be placed on 
colour. Al the western part of the pit the process of dissolation of sheila 
was shown, the shell; Crag in places passing intoasortof marl, and tbers 
lieing many more or loss vertical marly veins, the marl being the result 
of the diaeolving away of shells from the sand. At the bottom of the pit 
thare are springs, and the London Clay occurs at the lowest part. 

I first saw this section on a very windy day, when I noticed a peculiar 
appearance at the top paii:. This was owing to what may be called 
miuiatnre reversed earth-pillars. The formation of earth-pillars tfarongb 
the protecting action of atones (whereby the clay, &c. immediately 
beneath is preserved from weathering, whilst the unprotected partiS 
around are carried away, leaving irregolar pillar-ttke masses] is well 
known j bnt in this case the current of wind blowing obliquely up the 
face of the pit, carried awa^ the loose sand cioept whure resisted by 
smalTstones, leaving small p JIars (two or throe inches long) above the 
protecting stones. 

A long catting in the staclnrard at the farm, abont a qnarto* of a mila 
eastward of Newbourn Chnroh, near by the Crag Pit, again showed very 
shelly Crag, with many phoaphatic nodnles, flints, etc. There were here 
more or less vertical funnel-like places where the red matter had been 
washed ont and the Crag bleached, the sheila also being dissolved on.1 
to some extent. 

Valley of the Debeny up the Right Side, between the Briffktwell 
and Finn Valleys. 

At Hemley there is sand, and at Homley Kail a sand-pit, 
southern side of the farmyard, gave the following section : — 

Drift P — Light-coloured, somewhat bedded sand; np to 7 feet. 
Hardly to be distinguished from the underlying. 
Tj . r Brown false-bedded sand ; np to 12 feet or more. 
Crap 1 ^''°^r Crag and pbospbatic nodules, in part of the floor 

An old pit. 12 feet or more deep, in a field about half ft mile S.S.E. <^ 
Waldringfield Church, showed these beds z^- 

Drift. — Gravel and sand ; up to 5 feet (with soil). At the N, 
with lumpy patches of pale sandy Boulder Clay at the bottom. 
Bests irregularly on the Crag sand. 
Red / Fermginous Bandj 6 inches to a few foot. 
Crag. 1. Shelly Crag. 

The old pit at the cross-roads sonth of the chnrch shows a little shelly 
Crag with sand above, and in a field nearly a quarter of a mile S.E. of' 
the church, the traces of an old ploughod-over pit showed pale greyi 
sandy Boulder Clay, gravel, and Crag. The Drift would seem to be a 
small (nnmappable) ttingue ploughing into the Crag. 

Just N. of this there was, in 1877, a long deep trench (P the beginning 
of a coprolitc-pit) running northward down to the little side-valley. Afr 
the top part there was Red Crag, the London Clay being touched at a 
depth of about 10 foet. Fiuther on, before getting to the hedge, the 
latter came up irregularly above the bottom of the narrow trench, going 
down again by the hedge, beyond which the ground slopes more sharply 
northward and the Crag ends off, black peaty earth commg on at top and 
thickening down tho slope. 

Close by, 8.B.E. of the ohnrcli, a new coproli to -working showed, at its 
eastern end, an irregular hollow of Drift over the Crag, to a depth of 
17 feet at one spot. The Drift consisted of fine whitish gravel (forminK- 
the chief mass) underlain by whitish clay (partly a fine Boulder Clay), 
and then, iu places, more gravel. In other parts of tho pit there were 
some smooth-sided broad pipes or hollows of sand in the Crag. Thq 
nodnle-bed, up to 3 feet thick, rested irregnlarly on London Clay. 
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Glacial Drift.— Brown and tight -col oared sand aiid gravel, fa 

bedded, resting irregularly on the bed below ; op to a feet or i 

Red Crag. — Fahe-bedded, coaTHe, deep rich brown, ferraginona 

with iajers of iron-sandstone (some fall of impreesioiiR of ehells), 

and a good many small pebbles and flintB ; np to abont 13 foot aeen. 

Wet at bottom of pit (about 2 feet lower). 

The rai 1 way -Dotting east of BcalingB StatioD was mostly orergrown 

when I saw it (18781, the extremo eastern end qnito bo. A Uttle way in, 

however, 1 Bnw a streak ofshelly Crag in theshell-leasbrownsandon the 

southern side. Then the northern side showed ferru;ziDo<is false-bedded 

sand orer, and passing into, shelly sand, the London Clay beneath bcdng 

■ometime.s touched in the ditch, as was also the case in the ditch on th» 

Boolfa aa the ground rises. Further on shelly Crag was again neen in the 

sand, at one part (on the HOtith«m side) a mass of the former being under' 

lain by the latter. Wbove the cutting is deep only the lower part waa 

open to viPW, and showed the sand both above and beneath shelly Crag. 

At the slight hollow, upper beds (brown sand with a gravelly base) sweep 

down to a))Out the level of the line. At the next deep part the top was 

overgrown, and only ferruginous sand was seen. Further on, as tha 

ground falls, sand and gravel sweep down over this sand, at one placft 

to the level of the railsi and this section (Drift over Crag) reems to 

extend to the western end. 

7'he ehort CQtting touching Bealings Station is in the brown 8and of 
the (Jrag. 

Tbo cutting west of thie (and nenr Eesgrave Souse) shows at the highest 
jiart light-coloured sand, with a gravelly tendency at top. The bottom 
part is in brown sand with sheHy Crag, tne latter mostly below tbo level of 
the rails. 
The next, a shallow, turfed cutting, is in sand. 

Then pomes a long cutting, southward of Playford Hall. At its eoBtem 
end a patch of Drift (Boulder Olay and sand, see p. 89) comes down over 
the brown sand of the Crag; but how far it extends eastward is uncertain. 
Between the two bridges oier the line the brown sand is shown, along tho 
lower part, abont 160 to 17(1 yards from the second bridge there seems to 
be a little Bonlder Clay at top on Che southern side, and the hollow 
beyond seenu to be partly filled with washed-in material. Westward of ths 
second bridge the lower part was tolerably clear, showing brown and 
light-coloured false-bedded sand (Crag). 

The no!it cutting, which almost touches the above, alrout two third* 
of a mile south-westward of Plaj^brd Church, is short. The lowerpart was 
re-opened in 1876, and showed the following section, the bed^ rising 
■lightly eastward, so Ihat the upper only occurred on the west; — 

F Drift or Cra^. — Brown eaiid, with layers of loam, passing down into 

like sand with layers of gravel. 
Bed Crag. — Bright ferruginous saiiii, with lightBr-coioured sand^ 
below. 1 fonna one piece of shell in this. 
An old pit, south of Playford Hall, and jnst north of the railwa^ri g* 
the following succession : — 

Dark formginoQS sand ; up to 6 feet, or more. 

Light- CO loured finer sand, with a few small Ihin patches of grey and 

brownish clay at the top, and slightly micaceous ; up to 3 feel. 

Dark ferruginous sand ; 12 feet shown, but the bottom part hidden. 

1 take all these beds to belong to the Bed Crag ; the middle bed is a , 

sort of hint at the conditions of the Chillosford Beds, of which we have ] 

no certain knowledge in this district. At tbe northern part of the [ ' 

(ploughed over) there seems to have been a patab of Boulder Clay. 

A little to the west, in the wood just nortn of the rail way -cntting last I 
noticed, there is a sharp cliS*, with springs at the foot, pointing to the 
outcrop of the London Clay from beneath the Crag. 

The short railway -cutting north of Kushmero Street was turfed I 
throughout, but seemed to bo in sand, with a loamy bed in it, judging 1 
from the line of dampness and the growth of willows. 

The other side of the valley, as also the left side of the Deben to i 
Alderton, was mapped by Mr. Daliob, whose notes follow. W, fl 
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From TaddenhMn 8t Martin to near Play ford the Rod Crag is either 
i^bsent or too thin to be seen in the ahsonco oT Hections. It appears a 
little above Playford, but offers nothing worthy of notice above Martle- 
aluuii.^ In Whin Hill raiiway-outting it has its usual character, of a 
firmginoni oonent-bedded mass of sholls and sand. The section of this 
Tailwqr-cntting, now much overgrown, has been described by Pbof. 
IPkanwiCH* at showing the following beds : — 

[GlaeialDrift.]— White sand and gravel; Infect. 

{Yellow sand, with a few patches of shells at the base ; 
15 feet. 
Shelly Crag; 12 feet [no nodule-bed]. 
London Clay. 

The base of the Crag is exposed in a pit on Kingston Farm ; but here 
alio there is no phosphato-bod. 

Valley of the Deben, tlown the Left Side. 

From the edge of the map n^ Woodliridgu the Red Crag lias a con- 
tinnons ontorop round to the Bfitioy River, not only fringing the plateau 
of Glacial grarel, but rising high in the intermediate valleys, and near 
Shottisham, constituting the watershed. Its thickness varies considerably, 
owinj^ to the inequality of the surface on which it was deposited, and 
which at Sutton rises higher than most of the Red Crag, and, in fact, 
formed an island in the sea of that ])eri(Kl. But little of the Red Crag 
east of the Deben Lb decalcified, its shells l>eing retained even on the 
watershed (see p. 70). 

The junction with the London Clay was shown just N.W. of Ferry 
IWm (south of Woodbridge), and the low clitf, a quarter of a mile south of 
the farm, consists of rod sand without shells. 

Much of the ground between Nottlo Hill cliflf, and Sutton Hall has lieen 
foond productive of phosphate, and some of the aljandoned pits are still 
partly open. 

Tm ** BuUook-yard pit '* exhibits the cliff of Coralline Crag against 
which the Bed Crag has been deposited. 

Pxof. PRSBTWICH^ figures (15^17, p. 68), show the structure of this point 
better than any merely verbal description. He remarks that the sections 
here show "that there are two submerged clifi*s, that they pass round 
tke hill, and that the mass of Coralline Crag, forming the higher part 
of the hill, has been an old reef in the Red Crag 8ea.*'t 

South of Shottisham' Creek the Crag descends to high-wat'Cr level for 
about half a mile, rises to Church Farm, and again descends at Ramsholt, 
whence it ranges but little above High Water Mark to Ramsholt Dock. It 
rises again to Peyton Hall, passing above that and Poplar Hall. \V. H. D. 

The sand-pit, marked on the Map, two thirds of a mile westward of 
Alderton Church showed the following beds (1874) : — 
A little gravelly sand. 

Brown false-bedded sand, mostly coarse ; in the upper part 
some small pieces of ironstone, with casts and impres- 
sions of shells, also some small, vertical, stalactite- like in- 
crustations of ironstone (as in the Crag of Bawdsey 
cliff) ; = decalcified Crag ; about 12 feet. 
Shelly Crag (in the lower part of the pit), the shells ending 
off irregularly at top ; 15 feet. 
Between Alderton and Bawdsev the valley of the Deben is barely 
separated from what remains of that of the Ore or Aide, and the Red 
Crag is just cut through, leavins the Bawdsey Mass as an outlier, so that 
at one part there is little more than a third of a mile of low-lying London 
Clay between the two sets of marshes. 



Bed 

Crag. 



* Quart. Jmurn. Geol. Soe,, vol. xxvii., p. 384. (1871.) 
t Ibid., p. 389. 
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SeetioHg at Sutton. (Prbbtwich.) 

VerticBl scale ubnnt la feet to an iath. __ 

Boprodnced, from Quart. Joum. Qeol. Sot.., vol. xxra., p. 340, bj; 1 
kindness of Psor. Prbbhticii aud of the Conncil of the Geological Society. 

Fig. 15. 
Section in the Bftllock-i/ard Pit, bi feet above LowlVaier Mark. 




t. Floor of pit Kl feet above Low Water Mark, 
s' Upper shore-line, with blocks of Coralline Cntg, flints, coprolites and chellB 

wi. Seain at Bhella of Mytiliis ed«lix, nlmost oil with both valves, 
n. Bed of coprolilcB and large fiiata. 
s. Lower ghora-lino. 



Section in l&e 



Fig. 16. 
« IHt, but at right angles to the above. 




:r the depositioo of the bed r. 
, Tbere were alno many ranaller bloeks, some bored b j AiuielHlB, others coTered 
with Balani; as well as flint-pebblec, coprolit«s, and unwoin flints. 

Fig. 17. 
SectioR in the Pit near the Barn, at the fVealem Part of the Ridge. 




~^^ — ^ -:J^^^~ ^° Cra^ with maiij hloeks of 
m^s^^^^E^^*r- Coralline Crag, and here and 



Crag, a 
flbta and phosphntiu 
Bodiilee. Shows the necdon 
of the lower shore oa the 
eastern aide of the reef. 
" The occurreuM of these 
tranaporled blocks of Coral- 
line Crugis peculiar to thaie 
pits" (p. 341). 



BBD ORAU. 

I believe tliat tho nodulo-bod Ium boon worlcod jusl S.E. of Moiior 
Soiuc, BkwdMnr, aud. iu 1874, (hi.'r« «iut u Hniall working hi u Hold nUiiil 
a Uiird oftt mile ti.VV. uf tlio uljiirc-h. At tbo a|>ol wlipru the bed wnti 
Bbowo il WW about '<i Tod down, iinil rttpiiod hy shelly Crag. AUmg tliu 
lane close \y, Ihe ditch (in Iho B>mo HcU>, shows London Olny for soine 

P&OF. Pbestwicu has flffi''<^<^ <> Boclioa at Itamsholl., ahowing erosion of 
Aho lower bods uf the ll'^d Crag licrure the dopuHitiun uT thoiie nbove, 
-which is horo reproduced, through the kiuduuais of tbo Coun<iil of tUo 
Ocologio»l Society {Pig. IB,) 

Fio. in. 
.SeetioH i« fied Crag <U Haiiuhnlt,* 




Bawdscif Cliff. 

The Bfiuth-weatern part of tliis range of clift' gives us one of 
the beet sections of the Ked Crag. As there is (or was) oftec sv 
shelf Dcar the base of the Crag, thiit out of-the-way spot is very 
favourable for the collection of fossils, wliich occur here in great 
number aod variety, as well as in a good i^tate of preservation. 
The list given by Prop. PHESTWiciit has been much adde-.l to. 

In this case, as with Felixsiow, the whole cliff-section will be 
described here, and not the Crag alone. 

At tbo S.W. end, marked by tho site uf th<? Martello Tower, iuan earth- 
work at the top, there is graThd, rpsting irregularly on Red Crag, on 
London Clay, the last not rising more than 8 feet above the base of the 
cliff. 

Going N.B. the clay rose slightly, and in part the thick gravel resteit 
on it, cutting through the Crag. 

Then the gravel ttius off, and a good thioknoas of false-bedded Crag 
was shown. At top were fragments of a very ahelly bed (Mya, clc, as at 
FeliiHtow), Bucceeded by a mass of sand mostly without sheila, whilst 
the lower pari was shelly. Here also, as at Feli^stow, were layers of 

The Crag is very massive, being much botmd together, and there are 
hollows without shells, resulting from the dissolving away of the shells. 

Opposite Cottage Barn avery even junction of the Crag with the London 
C!ay was sbown, the latter being sometimes 12 feet or more np the clilT. 
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Then, from the cliff bein^ a little lower, less Crag occurred, aod bl 
top part was irithont shells. 

Aa the ground rieea the Bhelly Crag reached to the top, tfas prevalence 
or Gyprit^, Mm, and TeUitm io certain beds being remarkable, and flint 
pebbles and phoaphatic nodnlea occumng throughout. 

The ground still rising tbcro comes on, at top, fine baff sand, with 
a layer of gravel at its foot, and then, above this app&rentlf (ou still 
higher ground), coarser brown saDii with lajers of gravel. 'Xltese Ifcds are 
probably of Glacial age. Along this highest part the clilf has Iwcome a 
Bleep, rough, grassv slope, maaking the London Claj at the foot, probablj 
because of the sana at the top, which, being much looser than the Crag, 
WBshea over the face of the chfT. 

Aa the level of the groand falls slowly shelly Crag came near to the 
Borfaco by tiie hedge running down to uear Uiddlc Bam. A little further 
the Drift ends off, the upper part of the Crag being unfosBlliferons Band, 
and the cliff resnniing Its rougher form. 

The London Clay was masked bjr fallen earth, and, as the surface of 
the ground sinks, the Crag aconiecltogo to arather lower level- When 
the cliff gets low the clay was shown 7 or 8 feet up, capped by a little 
sand and shelly Crag, which capping ended oil' abont 1-50 yards before 
reaching tho Sea Mark, beyond which the Iiondon Clay alone, «xcept for 
soil, forma the low slope to the track to Bawdsey Hall, Then the dimi- 
nntive cliff is overgrown, but consists of London Clav with a loamy soil, 
the latter perhaps thickening furtler on, until al Martello Tower W. 
there is only about 3 feet of brown loam . Then the surface of the ground 
sinks until there is almost nothing a>H)ve the beach- level, and then rises 
slightly to a height of about 6 feet, clay being shown just before getting 
to the road at EMt End (Ffrom shingle having been taken away from the 
front). Then the sarfocc falls again, and the slight bank is overgrown, 
to Martello Tower X., where tbe ,Bea-wall begins. Along alt this part 
there was a narrow belt of shingle aljovc liigh-water mark. 

In front of the sca-wall, by Tower X., Crag oconrs at the edge of, and 
lielow, the shingle, as well as just N. It has also been found along the 
ditch, inside the sea-wall, northwards from the tower nearly down to the 

Vailei/ nf the Ore. 

On the London Clay, west and south-west of Martello Tower X., 

there are some spots of Bed Crag, too small to be shown on the map. 

At Shingle Street 1 saw the junc-titm of the Crag with the London Clay 
in a ditch north of Martello Tower A. A. W. W. 

East of AlJerton the Red Cmg descends to the sesi-Ievel and 
ekirtE the marsh northward to Hollcsley, wlieti the outcruii iij) tlie 
small valley joins thitt of ihe Dehen oil the N.W. 

This inland stretdi of Red Cra^, from Hollesley fo Shottiah&m, 
calls for hut few remnrke. The Cmg is mostly shelly, prohahly 
parlly from the proteclion of the Boulder Clay not long sinue 
removed (eppaking geologically), but mainly from its porotjty 
and depth. Where no retention of carbonated waters takes place, 
the rapidity of percolation prevents any notable solution of cal- 
careous matter, ivhil.'^t ihe amount <if cnrbimic ncid gathered by 
rain water on the barren wiistps nniat bo very eliirht, and will be 
further reduced during jicrcolation through thick beds of fine sniid 
of the Glacial Scrle;'. 

Coprolite has been raised in tho Bolds E. and S.E. of Caldwell Hall, 
8.E. of Boyton, and pockets of it have been found under the alluvium 
thereabouts. N.£. of the Hall the Bed Crag extends beneath the 
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allaYinm, OTerlappinethe Coralline Crag, here worked for phosphateB, ai 
mentioned abo^e, p. SB. 

The valley sepimting Boyton and Capcl 3t. Andrews shows London 
Clay rising to an nnusnal lieight, foi> this part, on both sides as far as 
Boyton Ford. Coprolite is raised at Capel Farm. 

There is now no trace of the largo workings for the nodalcs that were 
onoe opened on the north of Stonebridge Marshes. 

The GMgraye ridge is an exception to the general absence of decalci- 
Acalion east of the iSeben, consistmg entirely of red sand, thonffh cap^ied 
Pre-Glacially by Chillesford Clay (since removed) the Glacial covering 
being only coarse gravel. 

W. H. D. 



CHAPTER Vri^GLACIAL DRIFT. 
General Rrmarkp. 

It ahoald be understood that the terra Glacial Diift does not 
imply that all the beds so-classed were deposited under strictly 
placial conditiona : it is used in a chronological sense, like the term* 
Carboniferous, Cretaceous, &c. ; anil therefore includes all beda 
formed during what ie known aa the Glacial Period, a time when, 
though ice asserted its supremacy, ihere were seasons, or places, 
with a somewhat milder state of things. Not only do we find 
Boulder Clay, the clear result of ice-action ; but also, though to a 
less extent, aandy beds that seem to have l>ecn deposited by the 
pea, and loamy or clayey beds which, from their laminated 
structure, must have been formed lU still water. 

There ia no need to enter here on the subject of the clasai- 
fioation o£ the various divisions of this Drift, one of the most 
controvereial of questions, and it will be enough to point out the 
succession found in our own limited district, without seeking to 
impose the same on other tracts, near or far off. This ia a com- 
paratively simple matter, though not without dKliculty, there 
being some difiercnce of opinion with regard to the exact position 
of tiie local brickearth (see p. 83). 

Disregnrding some doubtful high level gravel, above the 
Boulder Clay, but of the classification of which one can say 
nothing with certainty, the Glacial Drift of our district may be 
divided into two, for classlficatory purposes (for deacriptive 
[mrposes it will be treated under three heads, founded on litho- 
logical characters). The u[)per member is the deposit sometimea 
distinguished as the Great Chalky Boulder Clay, but which It ia 
perhaps better to term simply the Uoulder Clay ; other like beds, 
at lower horizons in the aeriea, being sometimes equally chalky. 
Below this there occurs a thinner and more varying eet of depoaitfi, 
consisting chiefly of sand and gravel, but containing in Bome 
places (though rarely in our district) a comparatively thin moas 
of Boulder Clay, and in others beds of loam or clay, that form a 
valuable brickearth. 

The Boulder Clay is the Upper Glacial of Wood and IIabmeb, 
the sand and gravel their Middle Glacial, and the brickearth, to 
some extent at leaat, tbeir Lower Glacial. However, the strong 
division insisted on by Mb. Wood as occurring between the Middle 
and Lower Glacial beds, is not clear to me. 

Gravel and Sand, 

In describing the details of the Glacial gravel and sand it will 
bo convenient to follow the same order as with the Red Cra", the 
latter being almost everywbere capped by the former, the only 
exceptions being where small imtches of Boulder Clay occur on 
the Urag. 



Drift. 
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South of the Stour (Essex), 

This pari WM mapped by Mb. Dalton, who rGix)rtg that " the Glacial 
gravel and land, with irregular bands and lenticular masses of loam, 
ranges almost oontinnonslj alonff the southern side of the Stour Valley, 
being absent onlv at Little Horkesloy, and to the south, where the 
Bonfier Clay orerlaps and rests on the London Clay. Gravel is dug in 
mai^ idaoes, bat there are no sections requiring special notice, except 
those already mentioned as showing Crag '* (p. 'U). 

Valley of the Stour, Left Side, alcove the lioxfonl Vallet/. 

The outcrop is continaous in this tract, and runs up the tributary valley 
to Assington. 

Aboat five eighths of a mile a little west of south from Chilton Church, 
and above the large old chalk-pit, is a sand-pit about 20 feet deep, with 
the following socoession : — 

"!&alder Clay, at the entrance (N.W.)» below which the other 

beds probably dip. 
Gravel, of flints, flint-pebbles, r(uartz-pebbles (very small 
Glaoial J ones abundant), and others ; with l)cds of coarse brown sand. 
"'^-^^^ ^ Brown sand. 

Brown and grey flne sand, with layers of pipe-clay, causing 

a moist surface ; 10 feet or more. 
^ Coarser, sharp, grey sand ; shown to (> feet at the western end. 

At the highest part there is only a little gravel, but at the north-eastern 
end the be£ sink sharply northwards, and gravel comes on. 

Another pit close by, and just half a mile south of Chilton Church, 
shows the same beds, with more of the lowest sand (P 10 feet), here fal»e- 
bedded. The northerlv (or north-westerly) dip is also shown, and more 
strikingly than in the former section, as hero it reaches as high an angle 
as 75^, and brings in Boulder Clay above the gravel. 

More than a quarter of a mile N.W. of the Pottery (south of Ohilton), 
and about 100 yards in rear of the targets at the rifle-range, a pit laid open 
10 feet or more of this sand, which here is eravelly , mostly coarse, bright- 
coloured, with a few large concretions and ver^ many smaller fragments 
of ironstone, and with some small patches of shining black sand. 

At the targets the way down to the marker *» })lace (in f^ont) is in 
coarse, brown, ferruginous sand, with fine gravel. Home pieces of brown 
hematite and some phosphatic nodules, about 4 feet thick, and strongly 
suggestive of Cn^, over orown London Clay. 

i^ the Pottery, a pit above the kiln, and touching the lane on the 
nortJi, showed im parts a thick wash of brown loam over the sharp bright 
yellow and ferruginous Drift sand, with small flints and pebbles. The 
junction of this sand with the London Clay was shown in a pit a little 
north-east (see p. 9). 

On the railway about a mile S.W. of Little Cornard, and barely separated 
from the kurger cutting (on the north), is another, short, small, and over- 
grown, in gravel on the south, but in sharp sand over brown loam (like 
basement-bed of London Clay) at the other end. 

From here eastward to the Bentley Valley, the ground was surveyed by 
ICb. BsHmr, whose notes will be used in the following description. 

Boxford Vallei/» 

The outcrop up this valley is at first continuous, and then interrupted, 
consisting at last of mere isolated patches, some not in the bottom. 

W. W. 

Just N.E. of Mascals Farm, and about a mile west of Boxford Church, 
there is sandy gravel, with seams and lenticular patches of sand and loam, 
and much waved, about 9 feet deep. 

At Brook House, nearly a mile south-eastward from Great Waldingfield 
Church, there is a small protrusion, surrounded on all sides by Boulder 
Clay. A pit shows gravel both on the clay and also rising up through it. 
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and in tlie road ap the bill S.W. Boulder Ckj' w&s ieen banked against 
the gravel boss, a patch of loam in which dipped at a high angle. 

In the small patch, nearly a mile N.B. of LiUle Waldingfield Ohnrch, 
the gravel-pit, marked on ihe Map, showed in one place Bonlder Clsj 
over coarse gravel with a little iron-sand, whilst in another place there 
was a lenticular patch of loam in the gravel, there about 12 feet thick. 
and bent up in an arch. 

At the village there is a larger outcrop. Here a pit, on tbe western side 
of the road, north-west of the chnrob, gave the section below, the bedding 
of the grovel following the hollow of the Bonlder Clay : — 

Boulder Clay; to 4t feet, in a eligbt hollow, the bottom, 6 incbei, 
brown, 
r Pinkish gravel ; 9 inches. 
< Sandy gravel ; 14 inches. 

L Rather coarse gravel , with large flint pebbles ; 3 feet. 
A little eastward of the church another pit showed 10 feet of chalkjt 
gravel and sand, covered by a thin layer of Boulder Olay. 

Southward of Streets End Farm, Boiford, a pit showed the following 

Bather coarse sand, with lines of gravel, 3 feet. 
Clean stiff brown clay, 6 or 7 inches. 

Bather coarse gravel, with a little brown sand, 1^ feet down. 
At Hole Farm, N.B. of Groton, there is fine, bafl", sand and pebblee. 
capped by 6 feet of buff sandy loam, and at Spout Farm, about a quarter 
of a mile lower down this branch of the valley, a gravel-pit showed pebbles 
of black flint and of qnarts in a eandy matrix, with some snbangnlar flints. 
In a pit at Creak Hill, by the lane nearly a mile east of FolBteod Church, 
the bods seen were as follows : — 

Rather coarse, sandy, subangolar gravel ; 6 feet. 

Gravel and sand interbedded, the sand buff, coarse, and much false- 
bedded ; 5 feet. 
About 30 chains to the east, on the other side of the slight vallej 
here, and on the northern side of the road, close to the cottages, there was 
a section of coarse Hubangnlar red gravel, with a little coarse red sand. 

Valhy of the Brett. 

There is a good exposure up this valley, and where the sand is iu force, 
as near Hadleigh, some steep slopes have resulted from its denudation. 

In a farmyard a quarter of a milt; north of Shelly Church, there is very 
coarse gravel, containing ranch chalk, and in one part so clayey as to 
resemble a very atony Boulder Clay, with fine bnff sand beneath. 

At the back of Semer Union, marked on the Map as Cosford Union 
House, a pit gave the section shown in Fig. 19 ; and another pit, a fifth of 
a mile south of Semer Church, that shown in Fig. 20. 

¥xa. 19. 
Section in Drifi at Cosford Union House. 




Scale 16 feet to an inah. 
I. CoBne ^[Tavel, with a lenticulBr patch of stiff brown clay. 

b. Ruber coarse brown sand, with b little gravel ; up to T feet. 

c. Lenticular patch o( brown and grej sandy clay, with ihiu bands of inad 

(? recoDstnicled Thanet Sand) ; about 3 feet. Doei not ciime to Ihe aoHace. 
(/. Floe, bedded, buff sand, with partings of pipe-claj and thia band»i of grey und. 
■. Fbe, wbiir, ratber sbatf, bedded tand ; 3 fett, abovu, said not (u be iMttomed 
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FlQ. 20. 
m SoHlh of Scmer Church. 




Seate 16 feet to bi 
a. Bather cohm brown mnd, with a little oravel. coutuioiug u lenticular m 



of 



BonMer CUj ard eoane gmvel, oad at the Iuwit part a f«w phoiphalie 

Qodalea. 

h. Fine bedded light-bnnru laud. [It struck me tliat lliis might be Crag— W. W.] 
e. Brown maAy claj. [Hate-bed of llianet Suntl— W. W.] la tht cut thin, hy 
mistake, baa been sbadcd like chalk. 

Tho jnnotion or the Boulder Clav ami tbc gravel near Monkii' Elei|;h 
Chnrch has been already dcMril>cd (p. 45), aiid a pit hy tbc croRa-rosdR 
east orthe cbnrcb ahowedS feet of Bandy loam over 6 feet of coaroc gravel. 
Cinerar; nms and the fonndationB of a wall arc srtid to bare l>een fonnd in 
tbttpit. 

tn B pit on tho eastern side of the road at liod ITill Grcon, AlJhaiii, 
there is Bonlder Clav, with sand and gravel rifling ii)> in a Iiohh ncnrtj tn 
the anrface, and hardened into roeky masses at tbc junction. 

Apitjiist eaitofHodleigh Railway Station gave tbc ecttion. Fig. 21. 



Fio. 21. 
Section Ea»l of' JlatUcigh Railway Station. 




Scale S feet to an incb 

a. Come idightly taUe beddeil «anil with line' of gravel passiUE down into b. 

b. Very pebbly p«Tel (mostly black flints), cutting across the bedding oti:. 

c. A eonfoced mixture of sand and gravel, with leuticular patchcx of grey clny (J.) 
e. Ruber fine evenly bedded brown nand, about 3 feel. 

Fine white aand touched at bottom. 

At the back of Benton End Farm, nearly a mite sonth-castward of 
Hadleigh Chnrch, a pit, mnirb hidden l)y talna, nhowcil over C feet of 
false-b^ded sand, with lines of gravel, mostly of pohlilcF; of quartz and 
flint and mnch-rollcd flinlf, with sharp Imff sand beneatb. 

■ I46S1. F 
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Mecn in the nocond eiitting on the railway 

Bonlder Clay, 
f Evenly bedded ImfT saud, iritli lines of gruve! near the top, and s 

lino of pebbles at tho bottom ; 2} feet. 
J Oonfnaed masH of pebbly gravel, with lenticular jtatehes of loam 
"l and sand ; 3J feet, resting iii hoUowa on — 

! Bather fine buff bedded and false-bedded aand ; not bottomed at 
L 2 feet. P. J. n. 

T)io junction of the Boulder Clay with the sand and gravel is also Bhomn 
at tho western part of the next cntting, Bonth of Gates Hill Form, the rest 
of which ie in Boulder Clay only. W.W. 

About a quarter of a mile west of Baydon Church a pit showed 8 foot of 
bedded and faiso-hedded sand, tbe upper jwrt liuff, the lower reddish, 
with a few lines of gmvel here and there. P. J. B. 



Vallei/ of the Stout; ami Tributaries, /n-lwuen the Brett tnul the 
OrwelL 

Moat of the swtlonB ill l.his part of the left side of the Stonr Valley 
have been already noticed, in describing the Red Crag (pp. 43-^), and 
there is little to add, although the sand and gravel now form tho plateau, 
in tbe absence of the overlying Boulder Clay. 

In the railway- nutting just north of Bentley Bridge, N.B. of the church, 
there ie falae-liedded gravel and saud with loam, whilst in the same 
eotting, beyond the next bridgn, by Bentley Lodge, there is loam at the 
bottom. 

In the road-cutting north of Brantham Bridge (southward of Bentley 
Station) there is at top, close to the cross-lane, a little ferruginous sand ; 
then (below) a little greyish loam ; then ferruginous gravel ; then 
ferruginouB sand, with acme small pebbles, etc., which last ia probably 
Crag. 

Near Holbrook and Harkstoad the Ulaeial sand seeraH to rest on the 
London Clay, no trace of the Bed Crag being seen for the most part. 

In a small nit jnst outside Hollirook Gardens, and south eastward from 
the Bummer House, there was a very Hmall hollow.of gravel, over 7 feet of 
yellow whitish and brown sand, mostly fine. 

It is doubtful whether some of the outliers of gravel south of Harkstead, 
which have been coloured as frloeial, may not belong rather to a later 



Vallcif of the Orwell, and Tributaries. 

The thin capping that hides the Crag from Sbotley Gate for some miles 
N.W. is withont interest, and the few Heetions where gravel has been seen 
above tho Crag on the right aide of tho Orwell have already been 
desorihed (p. 48-50). llio soil over the plateau here is mostly loamy and 
sandy. 

A small sand-pit about a quarter of a mile N.W, of Wherstead Chnrcb 
gave tho following section; — 

(li'avetly soil. 

Brown loamy sand, with layers of grey clay anil of gravel ; 4 ov 5 feet. 

Buff and lirown fine saud ; al>out 4 fuot. 



Up the Washljniok tribntaiy, alwive CojHlock, the GInoial Drift ovflrlBps 
the Cntjf and rests on the Lonilon CUy, with but a slight exce])tioii nn the 
loft tiitU'. 

Gravel lias Ih.ioi worked on l.he west of Wherstead Il.-ath. 



GEOLOOT OY IPSWICH, ETC. 



AVhilst on the wpstern side 

Very atony Boulder Clay ; up to nbont 4 feet. 

Fine gravel, thickening towards the valley ; abonl a foot to 4 feet. 
Pebbly gravel, with a shnrp dip towards the valley ; abonl 5 to 
8 feet. P. J. B. 



Hotnrniiig to the muiu valley ; at Stoke Briukyiird, Ipswiuh. (see p. 11) 
the Qlacial Drift ecems to overlap the Crag and to rest on the London 
Clay, and a little more than a milo westward this condition acts in alto- 
gether, except for mere traoes of Crag. 

The rail way -cutting westward of Handford Bridge (Ipswich) is now 
mostly overgrown, and little is to Iw seen of what must once have been 
a fine section. At the sonth-eastern end there is Boulder Clay, ftboTo 
which gravel aeeins to come on near the bridge for the high road. " 
the north-eastern side, before getting opposite the signal-bos, I m 
crushed mass of shelly Crag (P with Boulder Clay wedged under). Near 
the aignal-box, on the other side of the cutting (and abont 6 chains from 
the bridge ?), the npper part of the cutting waa turfed, hut the lower part ; 
sihowed the following teds: — 
A little fine sand. 

Sed Crag f Ferruginous sand; about 10 foot. 
(P in place). 1 Shelly Ciag, with aorac nodules, 
Bedded London Clay at the hos: ; up to 12 feet above the line. 

A little further, on the same side, the London Clay rises to near 

lop of the cutting, and is capped by aand. London Clay also occur,. 

the bottom at tho second telegraph-post from the signal-ljox, whilst at 
the third there is gravel. On the north-eastern side of the cutting, some- 
way southwards of the second bridge over tho line, I saw a mas's of the 

Slaatio clay of the Beading Bods, of tho London Clay, and of Crag, so 
isjjoscd as to show that it was transported. 

Just south of the bridge there is Boulder Clay over sand, and between 
the fork of tho lines there secma to Ijo gravel over the Boulder Ciay. 

Kear Brsmford tho G-lacial sand and gravel comes nearly to the bottom 
of the valley, where it is joined by the later river-gravel. Naturally the 
dividing-line lietwcen the two is not the most satisfactory one to draw. 

The large old pit, raai'kod on tho Map, nearly a, mile N.N.W. of Brom- 
ford Church is overgrown, but gravel and sand may be seen, with many 
pebbles of chalk. Hear tho 8.W. comer there is a trace of Boulder Olfty, 
either above or in the gravel, which proves the beds to be of Glacial age. 

In an old pit, almost filled up, at tho fann nearly a mile N.N.B. of 
Plowton, in Boulder Clay, there are blocks of saiidstone and conglomerate, 
the hardened to]) of tho sand and gravel beneath the clay. 

The Dril't of the higher part of the Gipping Valley bas been described 
in the Memoir on Sheet 50, 8.W., and wo will now cross over and go . 
down the right side. 

The sections near Bramford have been dcHcriljed above (pp. 14, 15). 

At a slightly higher level thau the Whitton Leys brickyard (see p. 2^), 
and on the other (N.W.) side of the lane, a shallow old ])it showetl sand 
and gravel, which, therefore, come on directly above the London Clay of 
the brickyard. 

Along the high road north of Wcstcrficld (at tho head of a tributary 
valley) the section was nowhere clear {1876). At Hrst, just out of the 
village, I saw, on the western side, sand, gravel, and Boulder Clay, th«> 
last seeming to be the lowest. Further on, on the eastern side, pale atuid; 
Boulder Clay waa seen over sand. Perhaps, therefore, the former olay is 
a bed in the sand and gravel. Of the sand-pits marked on the Ordnance 
Mapbere nothing is to be seen; they must have Iwen given up years ago. 

Norlhward of Ipswich there arc several mnsscsi of gravel and sand, that 
come to the surface through the Boulder Clay, liptivcen the vaUcy? of the 
Orwell and the Finn. 
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Vnllm/ vfthe Debeii, and Tribntarieg. 
The boundary-line of the Glacial gravel and sand follows that 
of ihe Red Crag, and is of an even more wJndinj; character, the 
cutting-back of the aide-valleys having naturally afiected lli« 
higher line more than the lower one. 

There 19 haJ'dlv a notevrorthy section, other thnu thuHe sectious alrcsady 
uotiood in lieBcnbing the Crag (pp. 58-65), nntil wo reach the ti-ihutary 
valley of the Finn and the capping of Boulder Clay, though both gravel 
and Band are often to be aeon. 

An old circalar pit, marked on the Map, in a fiold about a third 
of a mile nurthward of Nowbourn, showed, oii its oaatem sido, brown 
Drift sand, with a layer of gravel at bottom, nu to 10 feet thick, over 
fermginonE Drag sand. Dp to 15 foet exposed. At the southern part the 

'p . . . r Sand, as before ; 6 or 7 feet, mostly with gravel at bottom. 

71 T» \ P*^^ S^ey saudy Boulder Clay (atones small) ; from to 
■"'^"'' L over 2 feet, with a little gravel at Iwttom. 

{Ferruginous sand ; a few inohes. 
Shelly Crag, the clay above protecting the shells from 
dissolution. 
The Boulder Clay was traceable for about 8 yards, and camo lu a^aiu 
close by, up to 3 feet thick, and resting on shelly Crag. The rest of the 
pit waa more overgrown ; but at the northern jiart there wore alio 

Ktches of Bonlder Clay plunging dowa sharply into Crag sand, which 
ter comes up nearly to the top of the hill on tlie road (to new liarn) 
close by. 



Following the Pinu Valley the pit on the bill-top, by the croas-roada 
south of Healings Railway Station, is in chalky gravel. 

Along the grassed lane north of Lucks Farm, and about a niilu north 
of Kesgrave Church there is Boulder Clay over light-buff, white- speck led 
sand, sometimes with a little chalky gravel at top. I saw a very few 
small pieces of shell {(Jwrdi/wm, etc.) m some of the fallen sand. Higher 
np (8.) the Boulder Clay has weathered into stony loam or clay. 

Close to the northern part of liuoka "Wood (where thoro is Boulder 
Clay) is an old pit in aaud, mostly ferraginous, with gravelly layers, 
partly hardened, and at first eight much like Bed Crag, but probably 
Drift. There is no room on the map to draw the boundary- lines properly 
here, the railway Iiaving been engraved too near the wood. 

A junction of Boulder Clay andsand, like that in the lane just noted, 
but not so clear, occurs also in the lane west of the wood, a little above 
the railway- 

The long railway-cutting at Westerfield, whioh begins about half a mile 
eaat of the station, and reaches for more than a mile eastward, miist have 
given a fine section when clear; but the foUowing notes show all that 
could bo seeu in 1876, the measurements of distances (made by pacing) 
being only approximately right. 

At about 70 yards from the cart-road over the line, at the weateru end, 
there is gravel (N.), and at lO yards further a very bttle Boulder Clay 
comes on at top, on both sides for a short way, beyond which gravel 
and sand continue. At 145 yards a little shelly Crag was turned out at a 
telegraph-post (N.), and then a little Boulder Clay comes on at top(S.) 
At 165 yards, below gravel (S.) Crag occurs for about 10 yards, (browa 
sand, partly shelly, with phosphatie nodules at east). Then the cutting 
was overgrown for some way, but seemed to be all sand and gi-avel to the 
highest part. At about 260 yards the N, sidu was tolerably clear, showing 
gravelly sand, and at about 300 yards thin discontinuous Boulder Clay 
cornea on over the gravel (the latter iiiddeu by talus) with a stony loaiay 
soil above. At about 340 yards the Boulder Clay is thicker ( F in a little 
hollow) and seems to take up aliout 50 yards of the cutting. TliL-n the 
sides were clearer and showed gravel, with liits of Boulder Clay at top. 
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especiallv on tho Huutli, luid ui uUiiit -IfUII yunLs there see met I to Ix) ii guod 
deal of tho olay. At the half-mile post {iM yunls, ur rV^ huyoiid the foot- 
rath acrosB tho line) there is loamy Hoil ovor i^uulder Clay (N.), tlie Knivel 
below being hidden liy tnliiH, and at lo yards furtlicr the following 
sacceBsion was seen : — 

Loamy soil. 

A little Boulder Clay 1 ., .. , .. , 

A little chalky gravel /'* "* ^ *"**'^- 

Sofb fermginouB sandstone ; a foot or more. 

Gravel (bottom hidden by talus). 

The Boulder Clay goes aljout lO yards furtlier, or iiruhahly more on this 
side (oversrown), as when it got clearer, at r»:2o yards, the «*hiy was a^ain 
seen for aoout 15 yards, and at OtK) yards it was also seen, over gravel, on 
the N. side, whence it is continuous, and with a tliickness ot r> or (» ie(>t, 
to just beyond 700 yards, or within k) yards of t)ie bridge of tlic 
Tnddenham kmmI. 

Tho followinjf details of the southern side, at a spot about I 'V) yards 
west of this bridge, are from the note-book of M&. 8. V. Wooj>. 

Soil ; about 2 feet. 

Boulder Clay, with small pockets of reddish-ljruwn sand; ^^ feet. 

{Yellowish-white marl ; 2 inches. 
Dark-brown loamy sand ; 2 inches. 
YeUowish- white marl ; 3 inches. 

Reddish sand, with angular flints and a tew pieces of rolled clmlk ; 
5 feet ; then hidden by talus. 

Mb. Wood remarks that on the op]H)8it<; side of the cutting gravel, 
composed of rolled pieces of chalk, partly takes tlie place of the marl 
banos of the above. 

Beyond the bridge the lower jjart (N.) is clear, and at 770 yards (from 
the beginning) shows gravel and sand, whic^h, 30 yards further, is 
hardened into a conglomerate, huge blocks of which have been left alon<^ 
tho bottom of the cutting. Boulder Clay occurs above, and, further on, 
between the two there is stony sand with thin irregular layers of fine 
Boulder Clay and continuous lines of rac^e. This section, therefore, shows 
a passage from the Boulder Clay into the sandy l)eds beneath. At 870 to 
910 xards, moreover, the 1x)ttom part of the Boulder Clay (all seen) is 
bedded and shows this passage. 

At 930 yards, or 70 west of the centre of the next bridge, the Boulder 
Clay becomes patchy, and then ends off. Just before 030 j^ards, the S. 
side had been re-opened for ballast, and showed gravel and sand for a])out 
100 yards. Then the sides were overgrown, but showed sand and gravel, 
capped with patches of Boulder (>lay (8.) ; at a))out 1,030 yards the last is 
nearly continuous, and soon after on the N. side also. At 1,170 yards 
there is (N.) Boulder Clay over gravel and sand, with thin layers of 
Boulder Clay (as before), the lower part hidden, and on the other side 
the part of the gravel just beneath the Boulder Clay is hardened in places. 
At over 1,240 yards (or less than 60 before reaching tho centre of the 
next bridge) the gravel and sand (N.) is hardened into a conglomerate, 
chiefly by iron. The sides were overgrown to just beyond tho bridge, but 
at 1,330 yards, whore the cutting had been re-oiKjned (though at the time 
of my visit much hidden), the following section was soon : — 

A little Boulder Clay ( ? soon ends off). 

Gravel, beneath which there was soon shown — 

Pale sandy Boulder Clay, rising nearly to the top ; l)ottomnot shown, 
but there seems to be — 

Gravel and sand below (dry) 

The lower bed of Boulder Clay seems to reach to the top at 1,460 yards 
(or 86 before reaching the footpath across the railway), except for patches 
of coarse gravel. At the footpath, where the cutting is shallower, gravel 
and sand occur. The shallow sides were then overgi-own for some way, 
but seemed to bo all gravel and sand, until, at 1,715 yards, Boulder Clay 
occurs at tho bottom. Just beyond, the S. side was clear, except at top, 
and showed pale grey Boulder Clay (P gravel beneath). At 1,745 yards 
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Lhorci in gravel itud aaud on the S., otid utiU Boulder UIbt on the S., Init 
50 yftwia further gnvvcl and aand were abown beneath the cIbv, wtioh 
taut again oconrs on the N. Bide at 1,^5 yards, or abont 100 yards beTuro 
the cutting ends. 

Those notes of this long cutting may flerro to show Iho irregularity of 
the Drift beds, W.W. 

Gravol has bccu dug at oerei-al ptacca between Tviddeuham and Play- 
ford ; but tho pits rarely have any uotewortby feature. 

About a quarter of a mile west of CnJpho Hall. Playford (and ut tJic very 
edge of the map), a sand-pit gave the following section, with a length of 
aO yards or more (1877, lS78) :— 

Soil aud eaud, mostlj with ^rarel at the base ; F up to 6 feet. 
Alternations of grey loam with brown and btifl" sand. At the weatem 
end the lowest part all sand, the bottom loam haTin^ thinned out ; 
a layer of gravel at the haeo ; np to nearly 8 feet ; thinning E. 
Light- coloured false-bedded saud; 11 feet seen, but more fonad. 
Possibly the last two hede belong to the Crag series, or they may 
represent Glacial beds somewhat older than the others of our district, aa 
Uk. Wood, who saw the eectton in 1881, thinks. It would not be safe how- 
ever to map them Beparatoly from the aand that nsnally nnderlies the 
Boulder Ulay. 

A pit about a mile N.B. of JleulingB Station shows the Bed Orug (moBtIr 
sand without ebells). On the uorthom side a maes of Drift (gravel and 
sandj cuts down into the Crag almost vertically, and then, in and near the 
bottom of the pit, "which is parCl; hidden by talus, there are mssscs of hard 
grit, apparently in place, some with Ijroken-up sbella. One of these 
inaBSOB of stone (hardened Drift) was traced continnonslj for 25 feet along 
the bottom of the pit, with a breadth of nearly 5 feet, and a thicknesB of 
over 2 as far as seen (not bottomed). W. W. and W. H. D. 

ShoU-fragmentB occur in the graveJly sanda near Seckford Hall, in two 
rund- cuttings, one half a mjle W. , the other 300 yards E., of the Hall, aud 
in a well at a house, just out of the map, N. of the Hall, the section of 
which is given by Ma. S. V. Woob.* 

A quarter of a mile west of Eiogston Farm, the gravel, oontaining ballti 
of Btiif Boulder Clay, is seen resting upon Crag. 



Returning to the main valley, the Deben, and including thctractlwyoud 
it, to the east, most of the Glacial Drift between Woodbridge and Boylon 
is aand,- with gravelly parts near its base, especially about Bamsholt aud 
HoUoBley. 

The gravel pita are few, for in tbia region of loose sand, roads arc 
repaired with clay, often brought from a considerable diatanco. 

A pit barely half a mile S.W. of Bhottiaham Hall shows 10 feet of sandy 
gravel capping 30 feet or more of Bed Crag. 

There ia a Hraall patch of gravol near tbc crcat of the ridge of G-edgravc, 
ruBting on deeak-ifiud Crag. 

"W. H. D. 



• Qmrt. JoiiTii. Geot. So.:, vol. xuiii., jip. 106, U17. (1877.) 
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CHAPTER VllL— GLACIAL DRIFT, nmthuiaL 

BaicKKAUTii OK Loam. 

Altuouuii hero described under one lieud, it is quite likely 
"^ hat these loams do not all oeeur at une horizon in tlic (Jlacial 
.Drift, some being above, whilst soin's is either in or below the 
and and craveL Of loam occupying the hitter ])Osition there is, 
owevcr, but little area of outcrop in our district ; though Messn^. 
nVoOD and Harher believe that it underlies the <n:avel and Hand 
nto a large extent, and is indeed the base on wiiich tne later Glacial 
^lepOBits rest in the north-western part of the district.* W. W. 

Possibly some of the pebbly loam over the giMvcl and sand may 
T)e merely the result of tiie disintegration of the Boulder (^lay, in 
which process the calcareous matter wouhl be dissolved out> as in 
other districts. 

South of the Stotir (Essew), 

East of Great Horkosloy tho gravel is much covered by u |>el)bly loam, 
forming a porous fertile soil. 

In a briokvard at tho Iwck of the Cruwii Inn, Ardlei^h, the Hcetiun in 
1875, sUowod finely-bedded brown and groy loam free from i>ubhlo8, with 
pockets of gravelly sand, slightly contorted* K to lo feet thick, over whitish 
sand. W. II. D. 

Between the Stonr and the Orwell, 

At the brickyard nearly a mile south- westward of Little Cornard Chureh 
there was a section at the eastern side, yhowhig Bomo VI feet of liriekeartb, 
a sandy buff himinatod clay at top, ])aMsing down into greyiHh-bluc elean 
clay, with a marly fracture when dry ; whilst to the west the elay was 
bniwner, more h&minatod, and with sandy partings. Still fnrther west, 
the section was not clear, but fine, buff, here and there rather clayey, sand 
was seen, alternating with loam. 

In the Bozford Yalley a imtch of loam has ])een mapped south-westward 
of Edwardston Church, and a road-cutting about 50 yards west of the 
church gave tho following section : — 

Sandy loam, with small chalk-stones, and lenticular patches of gravel 
and sand and of fine buff loam ; alK)ut 3 to 8 feet. 

Chalky Boulder Clay ; from nearly to nearly 3 feot. 

Bc^ sandy loam ; less than a foot. 

Coarse gravel ; up to 3 feet. 

At the kiln, marked on the Map, a quarter of a mile east of Boxford 
Church, the pit was in buff sandy laminated loam, with lines of chalky 
gravel in the topmost part, the lower two thirds rather more clayey; 
seen to IS feet, said to dq more sandy again lower down, and to rest on 
Boulder Clay. 

A pit northward of Aveley Hall, three quarters of a mile N.E. of 
Assington Church, gave tho section below : — 

Brown clay with a few stones [P weathered Boulder Clay] seeming 

to pass into 
Chalky Boulder Clay. 
Buff laminated sandy loam ; 4 feet. 
A pit, in a field three-quarters of a mile west of Polstcad Church, 
showed 8 feet of grey clay, weathering white, sandy at toj) and stiff at 
bottom. 



♦ Qmrt. Joum. Geol, Soc, vol. xxxiii., pp. 102-109. (1877.') 
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At Ooyta l^o, iii tho Bonldcr Ctuy platoati, inoro tbau tivo miloa wcatt 
of Hadlcigh. there is a brickyard, ia a mass of loam Ltial seantif to rise d| 
from benoatli the Bonldur Clay, as deRcribeil by Mr. id. V. Wood,* ana. 
the following BBction was noted : — 

Brown, sftndy, laminated loam i 30 feot. 
Whitish sandy loam ; 14 feet- 
Whitish day ; not bottomed at 7 feot. 

There is a fair deposit of brickearth on. the weateru aide of tho valW of the 
Brett botow Hndieigh, and mors! tban half a mile southward from Layhats 
Church, ia a brickyard, with biiff sandy lamiuatod loam, Yory ovealy 
bedded, dipping nortli, aud not bottomed at 8 feet. F. J. B. 

The Bmall patch of loam on the plateaa half a mile oast of Boutley 
Church is probalily aljove the Burroundiug gravu!, as also ia tho mass in ( 
like poaition south of Copdock; indeed this may l>e merely thu result ol 
the diHintegration of Boulder Clay. 

Jiasi of the OrweU. 
South-east of Bramford a maea of loam is cut thi-ough by tbu railway^ 
and seems to reach southwards close to tho top of the pit shown in F!k- \ 
(p. 7) as if it overlaid the Boulder Clay there, which clay ia very probably 
not part of the wide-spreading mass above, but may be a lower bed, i 
under the aaud and gravel. 

On the plateau eaat of Ipswich there are three osposarca in which tbe 
brickeartfi ia, or has been, worked. ' 

At the abandoned brickyard, now (1875) a garden, between Woodliiidgi 
Road and Spring Boad, near their junction, on the east of I|isnich, th< 
oeotioQ was for the most part hidden. At the western end I saw gravel 
and loam, below which brickearth was probably found ; whilst at \M/b> 
northern side, along the Woodbridge Boad, there wub loamy and gravfUTi 
soil over brickearth, tho bottom j)art grey. It acomB that the brickuartn 
dips westward. 

The brickyard close by, on the southeru aide of Spring Hoad, gav 
good section. The northern part of the jiit showed.— 
Brown loam, gravelly at top (gratel in places). 
Gravel ; a foot or 2 feet, riBtng up from beneath at N.W. cornoT- 
Bonlder Clay ; 3 feet sbowu. 
At another part, a littlu S.E., the beds rose ap tho rcvorHo way (east* 
ward) and showed two email i'aalts. The 
Brown loam, gravelly at top. 

Thin peal^ bed [clayey). 

Loam, with gravelly sand at top. 

At the sonthern end there wna brown laminated brickearth, and grey 
earth has also been dug. Here, too, Boulder Clay has been got at bollonit 

Brickearth has been worked just south, by tho Boys' nonio. 

It ia poBsiblo that this outcrop may only lie divided by a wni»h [if tsMui 
from the small outcrop that has been mapped a little S.S.W., just oorla 
of the mad f^om Ipswich to Foxhall, wluch again in like maimer nmy h 
connected with the third patch a little to the south, now to Iro doMTriufd. 

At the Ijrickyard on the north of the Felixstow Koad, about half a mil 
eastward of Bishop's Hill, marked on the Map, a Email pit by the cottage, 
S. of the kiln, gave the aection below : — 

a. A. little gravel, irregular ; up 5 feet. 

b. Grey brickearth, partly laminated ; to 3 feet. 

c. Grey and brown sand ; ft feet shown, to watei-. 
Ill the larger pit, reaching up to the kiln, at one place, east of th« IdJiii 

there was dirty gravel (a) over laminated and contorted brickearth (6 f)]i 
and at another place gravel (it) over vcUowish and lirownisb suiid (e) { 
whilst close by, towards the kilti, a little brickearth (bf) came in between,' 

• QHarl. Jovrn. nral. Soc:, vol. J 
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and seemod to ihioken westward, as towardH the kiln there was u^i^ain a 
J ittle gravel (a) over briokearth (6 ?), all but the top part uf the hitter 
Ijoing laminated and sometimes contorted. The sectiun wiis nut clear 
^ihroaghont, and I could not make out whether the sand its really at the 
Tx>ttom of ally or wliether it may come in between two IxmI^ of briekcarth. 
At the oyergrown loam-pit, marked on the Map, on the Ipswich 
.SUMsecourse, at the sontliern end of this exposure, there seems to 1>o 
sand and grayel at the top in places. There iR also loam and Hume 
-Boulder Clay. 

In an old pit on the southern side of the high road, about half a mile 
south of Bnatimere Church, there is Boulder Clay next the road, and this 
seems to underlie brickearth and gravel. 

Bosbmere Brickyard, on the northern side of the high road, over half 
s mile W. of Kesmkve Church, and therefore of\en called (though 
wrongly) Kesgrave brickyard gives the best section in these ])arts. 

At the cottage, by the road, I saw (in 1875) more tlian 20 feet (jf 
laminated brickeaorth, mostly grey, dipping south-eastward, and under- 
lain hv gravel and sand. Further nortn, and deeper, Boulder Clay has 
been found beneath the brickearth. At the nortnern ])art of the yard 
the following section was noted (western face) : — 
Qravel and sand ; 6 feet or more, thinning to 8. 
Buff laminated brickearth, sandy, with layers of sand, and some thin 
lenticular gravelly layers (small chalk i>e])])1eR) ; over 12 feet (not 
bottomed). 
Gravel and sand said to occur below. 

On a later visit (1877) a cut in Imff finely laminated brickearth in the 
S.W. comer of the yard showed six small faults (of a few inches downthrow) 
in a distance of ahiont 6 feet. A few yards nortli of the cottage the brick- 
earth was more or less a clay, with some buff sandy layers and stony 
at top. At the northern end there was brown gravel, up to 8 feet thick, 
passing down into bedded sand (with clayey layers and a few lenticular 
gravelly layers) which is the equivalent of the brickearth. 

Mb. Wood regards all these exposures of brickearth east of 
Ipswich as parts of a large mass, reaching underground from 
the Valley of the Orwell to that of the Deben, and as belonging 
to the lowermost of his threefold divisions of the Glacial Drifl.* 
Whilst^ however^ I camiot disprove his theory, I am disposed 
rather to think that the brickearth may occur in the form of large 
lentioular masses in the sand and gravel, and in favour of this 
view would draw attention to the fact that sand and gravel does 
occur beneath. 

At the western end of Foxhall Heath, and a mile S.S.W. of Kesgrave 
Church, there is a mere patch of clay and chalky earth. 

At the bricWard withm the triangle of roads, Trimley Heath, the pit 
was about 16 ^eet deep in 1874. The top 6 or 7 feet showed pockets of 
gravely with stony loam above. The brickearth is light-coloured (buff and 
grey) sandy, but at the bottom sometimes clayey. Beneath it at the 
eastern face was brown sand, with a few flints and much water (F Crag) ; 
whilst at the mill, close by, a well, 18 feet deep, touched Crag and 
coprolites. At the western end of the yard, near the road, the brickearth 
was ironshot, the top part the more clayey, with i>ockets of gravelly saud 
and a little sand and gravel at top, the lower part being very sandy. At 
the southern part of the yard there is again fine sandy gravel at top, 
whilst at the bottom a foot of **rock" (? sandstone) has been found. 
There is no good evidence of the exact age of this brickearth, and, though 
it has been classed as Glacial Drift, it occurred to me that there was a 
distant possibility of its being Chillesford Clay. 

At Kirton Kiln, just S.E. of Church Farm, at the time of my visit (1874), 
the eastern part of the not too clear section was a shallow cut in sand. 



♦ Quart, Joum, Geol, Soc, vol. xxxiii., pp. 103-106, with transverse sections. 
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TLo ceiitnil yitttt was deeper, and sbowod, ou tbe east, a little Boulder 
Clay, aliovo whii^h came a trace of a gravelly lied, then iight-grcy briek- 
eartb, with Bomo raco, perhaps 10 feet thick, and then £irkcr and 
etili'er brioltcarth with Home uodulee of ironetone. The junction of the two 
hrickearthB dipped shai'ply wcetward (abont 45°), and the lieda Heem to bo 
ia a hollow, as further W. tUo lighter- coloured brickcarth wfts again 
ahown. At the shallow wcatora jiart there was flne sand, helow whiuh a 
little ficravel has been found. 'The arrangomQiit of the bedit Heenitid to bs 
an iu Fig. •23, but 1 could not hoc whether the Boulder Clay coutiuaed La 
tfio western Hide. Mk. S. V. Woou disagreua with thin viow, and rt^gards 
the lirickoarth as a Ijoiis of hia Lower (Jlaeial (Coiilorled Drift) coating 
through the KiLijd (Middk- Glacial). 

Fic. 2a. 

Di'iff mm- Sec/ion at Kirtox Ki/ii, 
E. Pit. Ctiiti-ftl Pit. W. Pit 



It. Dark Miff brickcartb. 

b. Light'grej' hrlckearth. 
(', Truce of KrnTellj tied. 
d. Bottldw Clay. 

Till! shaded paitn ^hovr the [lits, the r< 



s infumd. 



At FoliKHtow there arc aigna ofloom over a fair area about half a mils 
aoiith-eaat from the church ; but whether this is from the 'occurrence of 
loamy hcdti in the Crag, or of a lied aljove the Crag, I could not make out, 
there being no section, and therefore, though I mapped the loamy area, aa 
well ax poaaible, yet it is not shown on the pnljlishod map. Borne mueh 
later oljservations bv Mb. S. V. Wood (made only in December 1882), »nd 
with which he has (avenred me. ehow, however, the occurrence, iiM-th of 
the Convale scent Home, of reddiah-brown brickearth like that at Derby 
Eoad, IpBtvich, at theKurface in the road-cutting, onthcBOuth, (see Fig. 11 
XK 57), and further north, only about 2 feet down, beneath coarse gravel. 
Though this would seem to be a different TnaSB of loam from that first 
noted, yet it points to the ov^eurrence of (Jlacial brickearth in this 
neighbourhood. 

The brickearth coloured in Ipswich is of doubtful age. It has Bouldqr 
Clay on one side and Valley Gravel on the other, and to which it is allied 
there ia nothing to show. At the chapel at the 8.E. corner ol' the croaaiug 
of Wilberforeo Eoad and Clarkson Street, 1 sow liufl', liedded loam, and & 
little to the S.Vf., closo to the Boulder Clay and to the London Bead, buff 
uidy and calcareous loam. The ground is again loamy 
do of the patch of Boulder Clay, on the north of ' ' ' " 
where the Lnndon OIny and the liriekearth join. 

Boulder Clat. 
This, the iiiosl widc-nprciiil Jivision of Ihe Glacial Drift in tin- 
east of England, is liere a bluieli-grey clay, weathering lirown by 
expoBure to lyng-confinueil ntmospLeric actions, mostly crowdetl 
(in places so much a? to cjvhsc a whitish colour) with rounded 
pieces of hard Chalk, of varions sizcc, and often showing the well- 
known "laciiil flcriitche(<. So full of chalk is this clay generally, 
that it has tieen nnmed by Mr. S. V. Wood the Great Chalky 
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Between the Stour fiwl the Orwell. 

At and west of Leodenheath, iind between Boxford andHadleigh, tbe 
top of tbe Boulder Cliiy oonBists, for ieveral feet, of a stiff brown and 
yellowish clay, with no chalk, and this is seen, in eortie sections, U> pass 
down into the ordinary Bonlder Clay, as if the chaik hud been dissolrcd 
OQt by percolation, as elsewhere. 

Bast and wos't of Burnt HonBo Parm, on the tongae of clay between 
Polstead and Shelly the bonndary-line is douhtfiil, as there is no feature, 
the clay being at toe same level as the gravel that rises np from beneath. 

Near Dairy Farm, about half a mile eastward from Semer Church, tie 
foliowing section was noted, showing a confused sort of junction of the 
Valley Drift and the Boulder Clay :— 
Sandy waxh i 2 to 3 feet. 

Sandy loam, with nests of graTel, passing iuto Boulder Clay, with an 
interrupted layer of clean clay at the bottom i from a few inches to" 
about 2 feet. 
Very chalky Bonlder Clay, with small atones; 2 to 3 feet seen. 

F. J. B. 
The section drawn in Fig. 24 is in a small old pit nnder a hedge, about 
a quarter of a mile westward of Layham Church, and is remarkable for 
showing what seems to bo a, vory large boulder of chalk. 

ri.i. 24. 

SeclioH in ail old Pit westKtird of J.aijham Church. 



a. S(^ with n little Boulder Clay, « 
h. MaBS ofchalli, with unrolled tlint' 
/('. Chalk rubble and chalky grovel, 
e. Boulder Clay. 



(? a hugu lH)iilder) puBsiog sideways Into-^ — 



The enttings of the Dadleigli Branch Uailway mostly ahow Bonlder 
Clay (see p. 76), and those between Baydon and Capel are wholly in it. 

West and sonth-weat of Ipswich there are a number of small patches, 
at various levels, some low-down on the London Clay ; thus at Chantry 
the kitchen garden is mostly on Boulder Clay. 

Between the Orwell and the Deben. 

At the euti-ance of the northern of tbe two large chalk-pits, northward 
oEBramford, near the Chemical Works (where "Paper Mill" is ongraTed 
on tJie Map), there seema to be a Tery thin sheet of Boulder Clay drapinR 
the chalk, andaomctimes a little gravel also. This may be a reoonatruetea 
bed, but I could make nothing of it. 

A shallow old chalk -pit, about a quarter of a mile N.E. of Bramford 
Church, showed Boulder Clay, with a httle sand and gravel, over the 
Chalk. Another old pit {overgrown) a few yards higher up the lane, and 
on its other (8.) side, is in Boulder Clay, with a little gravel and sand 
below, and the like occurs along the lane above, before it opens on to 
Whitton Leys. 

The boundary Ijetweeu the Boulder Clay and the gravel at WesterBeld 
nouee is doubtful, and the line engraved on the map is indeed arbitr&iy, 
gravel occurring here and there where Boulder Clay has been colonred. 
It is also impossible to draw that line rightly just E., as the map ja 
wrong and the railway is rcpreaentud thereon too near the lane (from 
Iwing made too large). 
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Fig, SB. 
Uailwmj S.F.. of PImifurti Hall. 



'PX 



CI. ; I n -f. / ''• Bo Id r Clay 

ijiaci^u """-\ c. L ehl-colciired sond. e^l^ ell) . wiih a Uyer of gravel al bolton. 

(/. RhI Cnip. Buff and lirown sand, wiih n lillle grey eTuy. 

Jast tonching, on the nartb, in a pit from nliich Boulder C'lay boa 
been got for I ii'icik- making, I saw 10 feet of it, pale, saudjiincl sltuiding 
iritli a vertical face. Ttie northern part of this pit mast have l>«"en 
m.nA, and the Bonlder Clay seems to he a small detached mass. 

In a field at the north-eaetcm edge of Levington Ileath an old 
Bhows Bonlder Clay, nnder the hedge of the heath ; but I conid not i 
how it lay with regard to the eand. 

At the hack of the cottageH, marked on the Map, nearly a quarter 
of a mile N.E. is another and larger old pit, which shows sand on. 
the southern side, and Bouldei' Clay (overgrown and hidden) un Uie 
northern. Here, too, I could not make ont how the two joined; but 
looked as if the clay might go under the sand, which latter seems locni 
(in again at the cottages. 

Another and clearer pit, touching the lane just !N.E., 8bowed, at the 
western port, Boulder Clay, perhaps 10 feet thick, over light-colonred 
gravelly sand; whilst at tho eastern part there is Iirowii sand, with ligbU 
colonred sand lower down at one place. The rclatioii of the Bonlder 
Clay and tho sand is again not shown ; but tho two mnst join somewhat 
ahniptly, as there is ouly an interval of 10 yards Iretween places where all 
is sand and all Bonlder Clay. 

The clay was again seen further N.E,, in an old plonghed-over nit on 
the other (N,) side of the road, across tho corner of the nest flela to a 
cottage, and through the garden. I was told that bricks had been mode 
here. W. W. 

TheBonlder Clay of thoN, side of the Finn Valley consists of peninenlas 
and promontories of the widespread sheet which covers High Snifolk. 
Many of the pits in it are snnk through to the sand beneath, bnt there ja 
no need to chronicle all such exposures. A small ontlier ocoirs three- 
qnarters nf a mile E.N.F,. ofPiayfoTd, and alargerone half amile W.8.W, 
ofWoodbridge. 

East i[f thf Dcbai. 

The patches of Boulder Clay eastward of the Dcben are of nneertAiH 
ago, seeming in ]>laces to lie boneath the Hurrqunding Glacial lieds, in 
others to be interbedded with them, and in others to overlie them. Such 
pat,ches or masses as lie upon, or in hollows in, the Ked Crag may of" 
eonrse be assigned with equal probability tri any of the three ' 
Mr. S, V. "Wood's divisions of the Glacial epoch. 

At Black UoQse, nearly a mile S.E. of the Woodbridge Ft-Piy, the 
Boulder Clay, seen in a small pond, apjjears to bo beneath gravel. 

Tho clay pit (marked on the edge of the ma]>) north of Sutton Common 
gives no eviAoiice of the relation of the clay to the surrounding sant" 

The large patch of Boulder Clay 15, of Shottisham, and the tbrea i . 
iieiglilKiuring patches on Bussock Koad, are probably outliers of the g 
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CHAPTER IX— POST GLACIAL BEDS. 

BaroBBdeBCribing tile vftriouB beds massed under the above 
heading, it will be well to notice tlie difficulty there is ia deiinitely 
asBigning a Grlacia.1 or Post Glacial age to various deposits of 
gravel and brickearth. This diHiculty arises, not altogether Iroin 
doubt ag to vrhether certain maaaee belong to the Glacial Drift, or 
are of later date; but also from the fact that the terms Glacial and 
Post Glacial are themselves indefinite, the Drift of the latter age 
in one district beiug perhaps as old as that of the former age in 
another part of the kingdom, glacial conditions having lasted longer 
in the one tract than in the other. These terms, therefore, should 
only be used locally, and iu that sense they are now used, Post 
Glacial meaning only later than the Glacial Drift of the district. 

The above remarks apply only to the fii'st two sels of beds to 
be described, the later beds of the marshes and of the coast being 
far newer without doubt. W. W. 

High Levei, Gbavel. 

The raaes of gravel which has been mapped from Great Waldiogfield to 
AaBmgbou ia of donbtfal charactor, both as regards age aud urigia. Il is 
composed of angaiar and enbangnlnr flintH, and is of slight ttLickiiMs, 
being worked only to a depth of about three feet, in mere cnsual openium, 
fresh spots being dug into as more gravel is wanted. It ntay be that this 
IB merely a sandy and gravelly bed connected with the Boulder Clay, on 
which it rests, and it maybave resulted to a certain estenttrom weathering, 

F. J. B. 

River oh Valley Dbipt. 

These deposits are of freshwater origin, for wherever fosiuls are 
ibund in them these are of land or freshwater kinds. They arc 
confined to the neighbourhood of the rivers and streams, and in 
our district indeed occur only along the lower levels of the valleys ; 
and they have been formed by the rivers, at a time when these 
had greater power and were of greater volume than now ; at a 
time when our island stood at a higher level thau now, and 
probably joined the Continent. 

1. GSAVSL. 

This is naturally to a great extent made up from the older 
gravel of the hills; but flints are the chief constituent, in a sandy 
matrix, and the gravel is sometimes coarse. ^" "' 



W. W. 



Valley of the Sh 



r and Tributaries. 



cour along great part of the eontheru bank 
places the London Clay outcrop reaches to 
W. H. D. 



Terraces of r 

of the Stour ; 1 
the marsbes. 

There ia also a fair spread of (his gravel on the left bank, down to 
Stratford St. Mary, as well as np the tributary Boxford and Brelt 
Talleys. 
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a pit a little east of Ghelsworth Church, in tho Brett Valloy , there was 
» sabangular gravel, with a layer of grey loam containing a few land 
^K^^sUa. MaDTjr hones have heenfonnd also, amongst them some of Bos 
^^■^'mgifrant. 'Amen have also been found at Stone Street, north-westward of 
^Isdleigh. F. J. B. 

Valky of the Orwtlh 

There is hardly any gjrayel in the lower part of this yalley ; but a fringe 
a^ts in on the western side some 3 miles before passing above the tidal 
^'tuream, and then is almost continuous. 

Near the southern mouth of the railway-tunnel, S.E. of Ipswich Station, 

Valley Drift rises up aboye the leyel of the terrace skirting the river. 

he section is much overgrown and hidden ; but on the eastern side of 

'fclie cutting I saw loam and clay, with shells, over the gravel. There are 

YxuaiT TnaTnmalmfi remains in the Ipswich Museum got fW>m this cutting, 

1 befieve, and amongst them a number of elephants' teeth. 

PBOf . Pbestwich, writing of this or of some neighbouring section, says 
"t^hat " several baskets were filled with the teeth and bones of Elephants 
c:»f all ages, found in a few square yards of brickearth near the station 
^t Ipswich."* 

Ahove Ipswich there is often some difficulty in dividing this gravel 
:fx-oxn the l&e deposit of Glacial age, against which it ends off; but tho 
feature of the sbghtly rising terrace bordering the river is mostly well- 
xnarked. At Ipswich, and more than a mile north of Bramford, there are 
^wo islands of gravel, surrounded on all sides by marsh, from above 
^which they rise but little. 

Through Ipswich town the difficulty of classifVing the gravel was 
inoreasea by uie fact of Boulder Clay having been found at the surface 
from the London Boad northwards, on the west of Willxsrforce Street, from 
its occurring (though under sand) in the cxca>'ation for a house just west 
of St. Matthew's Church, and in the cutting for the sewer in Lady Lane, 
south-eastward of the same church, and probably in other places. I 
infer, however, that this Boulder Clay is merely part of a low-lying mass 
under the gravel. 

Since the above was written Mb. H. Milleb, assistant to Mr. P. Bruff, 
C.E., has kindly given me an account of the excavations of the Ipswich 
main sewer, from which the following is compiled : — 

The sewer starts in the Bramford Koad, a little beyond the tan-yard, 
and runs alons that road to Victoria Street ; then down that street, across 
the London Soad and through private ground to Handford Boad, by 
Mr. BrufTs Office at Handford Lodge ; then eastward along Handford 
Boad to near the Oil Mill, where it takes to the filled-up bed of the Little 
(Hppin^. The depth in this section of the work was only 1 3 feet at the most, 
averagmg 9 or 10 feet. The beds were chiefly sand and gravel ; but clay 
was touched in three places : about the middle of Victoria Street, the clay 
being chalky (=Boulaer Clay) ; at .the southern end of that street ; and 
near the Oil Mill. The flrst of these was only 100 feet through; but the 
other two were humps about 100 yards through, and the levels were 
respectively 5, 4, and 5^ feet below the surface. A supplementary 
note from Mk. Milleb, says that for a short distance along the Bramford 
Boad the bottom of the trench was below the valley-gravel, and showed 
a fine 9ilty clay with a few minute freshwater snells, recognized by 
Mb. G-. SwABMAN as TisiAmmt sp. 

The sewer leaves the Little Gipping Biver before that reaches 
Commercial Boad, and then runs along the southern part of Friar Street, 
College Street, Quay Street, the southern part of Fore Street St. 
Clement's, Duke Street, John Street, to S.E. of the gasworks, beyond 
which point its course is shown 1^ the borings (see d. 129). Throughout 
the above section of the work the excavation was all in sand and gravel, 
varying from clean yellow sand in John Street to coarse gravel in Friars 
Boad. 

The most interesting part of this set of sections is the further evidence 
it gives of the existence of Boulder Clay under the gravel. A still more 

* The Ground beneath Us . . .^ p. 23. 8vo. London, 1857. 

g2 
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int«reati]ig piece of CTidence, howerer, bkE Bince Iwen given hy the welt 
at the New Mill, on St. Peter's Quay (Bee p- 118), which ptovee the occnr- 
rence o^a deep chsniiel, or hollow, of Glacial Drift at lliat apot, Bonlda 
Clay having been found at a depth of neu-lj 120 feet below high-water 
mark, wbercaa near by in TariooH directions the Chalk has bcL>n toocboA 
at depths of from hes tlan 30 to 70 Teet. \ 

Mr. T. Hilleb. Engineer to the Dock Commission, tells me, too, that in 
dredging iu the dock very variable soils are found, for inatance, hard and 
■ofb chalk, aaudBtone Iwnldcrs, (greywethers*, soft and hard claj, brick- 
earth, sand, and gravel. 

At the back of the Cliff Brewefy there is sand and loam, with gravel at 
the botMm, and with l>its of shelly Crag; and at the low clilf at the 
Bouthcni end of this lltttle patch the sand and loam rcats on the bottom 
part of the Loudon Clay. 

At the foot of the sloping river-cliO*, a tittle south of the cottage 
Piper's Valley, Bonth of Ipswich, there is a very narrow flat of gravel and 
sand ; a low terrace that ma^ have lieen fonncd merely of rcconstructc4 
material brought down by slips from the gravel and sand mst almve. 

In the patch to the south, which seems t« l)c about half a mile long, 
the gravel and sand may be seen against a eharp slope of London Clay '" 
the clifl" west of Pond Hall. 

At the very small short piece of cliff south-westward of Broke Hall(ai ^ 
south of Nacton) there is irregular gravel and sand, with London Clay 
coming u]> irregularly to the surface at the highest part (not 8 feet). 

Vfilley of the Hehm. 

On the western side of this valley there is a set of isolated patches, 
which, though small, often make a well-marked feature. These skirt th< 
marsh, and in some cases reach up to the Bed Crag, whilst in othen 
ending off on the London Cky. The other aide of the valley is free fron 
gravel, except just below Woodhridge. 

The gravel-pit, about 12 feet deep, a little W.S.W, of the cottage at top 
of Holm Hills, norLh of Felisstow. showed (18741 an npjiarent easterly 
dip; lint this may he current-bedding; the direction, however, is thr 
same throughout, and the dividing planes are even and finely l>edded. Th< 
gravel is fine and sandy, and ita tipper part (following the apparent dip. 
brown and without shells; whilst the middle part is white and crowded 
with fragments of Crag shells, the lower part again being brown and 
without shells, and rath( 



In the gravel-pit at the fsrm, near tho edge of the marsh, n' 
half a mile a little M. of E. of Falkenham Church, 6ne brown sandy gravel! 
was shown (187+), to n depth of 10 feet, close to (and north of) the house 
At one part, close to the garden-hedge, a small cut showed a little grave 
over a littli! grey chalky clay, with small rounded pieces of chalk vox 

Eieces of flint. This Boulder Clay, which is far from any yet noticed, eqm 
avo grravel underneath, not being at the Ijnttom of the ]rit ; but t''™ 
could not be seen- 

About the wood marked " Delf," more than half a mile S.E. ofW^.< 
dringfield Church, the topography of the Map is hopelessly wrong, n .,^— 

the Ijoundary-line of the patch of sand here doubtfnl. The sand, with hen 
and there a little gravel, lies irregularly on the liondon Clay, as thl^ 
last comes up in places, notably by the pond in the S.B. c«mer i>f th^ 

The small overgrown cliff E.N.B. of Waldringfiold Church is in gravai^ 
and sand. At one part a pit ohowcd about 20 feet of light-colonrcd sand] 
gravel, both fine and coarse, confused as regards l>edding, and in ^acel 
with lirnken-np shells fi-om the Crag. By its position one would jn^gC 
this to bo river-gravel ; but some donbt may lie thrown on this conclnsiofl 
liy the occurrence of Glacial gravel near by at a comparatively low level 
in bollowB in the Crag (nee p. 64). I was told that bones hod been roniH 

On the sombern side of the valley of the Finn there is a nnrrow atrip o,^ 
gravel above Martlesham, skirting the marsh for more than a mile, whilst 
small patches occur S.E. of Little Bealings Church and about half a mill 
below Tnddenbam TV. W. 
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On the other side of the valley of the Finn* a Htrip of ^avol (ircoinpanicB 
tiHe BealingB brook near its junction with the Finn. 

The upper pari of Martlesham Creek if< Yx)rdcrod on the north by a 
SrtkveUtemee, extending up the Finn beyond the bridge. 

Woodbridge stands pc^ly on river-gravel, the terrace of which extends 
«l.owiiwards nearly to Kington Quay ; a like terrace ranges down from 
ti\ie Ferry on the opposite side. W. H. D. 

2. LOAM on BUWKEAUTU, 

B«siJe8 occasional masses of loam in the gravel, there is sonie- 

'fciines alaycr of this over the gnivcl (where the two occur together) ; 

%, lie only notable occurrences^ however, being in the lower part of 

^ he valley of the Stour, the most interesting mass being on the 

leit side at and above Stutton Ncsh. 

On the southern side of that river, just below Wrabncss Hluico, there is 
^low cliff, in bedded sand (mostly fine), and loam, with a little gravel in 
-parts, and with broken shells at one snot. 

On the shore south of Stutton Kail there is gravel, with London Clay 
jDt the base of the cliff mostly. A little lower (ut the little Ikiv S.S.K. of 
"^he Hall) there is the following section : — 
Brown bedded loam : about 6 feet. 

Pale grey and buff bedded loaro, with a layer of brown clay, and with 
rare scattered flints and pebbles, uud (in the grey loam) a few 
broken shells ; about 6 feet. 
Bottom 2 or 3 feet hidden. 

From this spot towards Stutton Ness there is a low cliff uf brown and 
buff sand and loam with gravel, in which last I found pieces of I nines 
and of an elephant's tusk ; there arc also shells, and the London Clay is 
shown at the base in places. Alx)ut half wav nearly all is loam, more or 
less bedded, with sandy and stonv layers ; then the cliff is very low, and 
at the bottom there is a grevish loam, which contains a numlier of land 
and Areshwater shells (for a list, see p. 96), and also contains rare pieces 
of flint and pebbles ; still further this is about 3 feet thick, and underlain 
by a little brown loam. 

At the Ness there is gravel, with London Clay shown lielow in port, 
and at the eastern of the two points the latter rises nearly to the top of 
the cliff. A little north (after tuniinff the |)oiiit) there is loam with a 
little gravel at the bottom, over sandy London Clay. 

The patch mapped below Stutton is somewhat doubtful, and may he 
the result of the wash of the London Clay slope. 

Close to, and east of, the farm about half a mile K.K.W. of Tatting- 
stone Churoh, an old pit showed about 8 feet of buff loam, with calcareous 
concretions, chiefly in one layer, and with a line of small ])e1)bles, <&c. in 
part, above the concretions. 

I was at a loss what to make of this loam, which almost seemed to go 
under the neigh1x>uring Red Crag. It is hardly like Tjondon Clay, and 
we know of no loamy equivalent of the Coralline Crag : on the whole, 
therefore, it seemed safest to regard it us a Post Glacial (Vallev) Drift. 

There is a shallower overgrown pit in the loam just north, the site of a 
former brickyard, and at the cottage further north, on the high road, 
there is loam on the east, below the cottage, and Crag on the west, 
above. 

Like loam seems also to occur lower down the valley. 

In another tributary valley above Holbrook Garden there is some 
grey and brown loam (not mapped) which may underlie the gravel that 
comes on at a higher level, or may be merely a wash from the bill-sides. 

The long patch of loam mapped near Erwarton is doubtful, as also uro 
the patches in the bottom part of the valley of the Stour, near Shotley, 
and below Chelmondiston, on the right side, and near Levington, west of 
Trimley, and south of Trimley, on the left side, These may be to a great 
extent the result of the wash of tiie London Clay slopes. W. W. 
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List of FofsUs. 
MAMMALIA (all from Ipswich, except the first, which ifi firam Stntton.) 



Arvicola amphibia. Itinn. 
BiBOD priscua, Bojim. 
Bob primigenius, Sajcm. 
•Cftmg InpUB, Lhm. 

vulpeB, Iiinn. 

OervnB oapreoluB, Lm/ii. 
megaceros, Ha/rt. 



Elephas antiqans, Falc. 

primigenioa, Blam. 

•Bqnns. 
Felie spelsea, Gold/. 
Latra vulgariB, Enrl. 
BhinoeerOB tichorinas, Ci 
tJrsna feroK, lAnn. 



On the auihorily of Pao¥. W. B. Bawkkb, Qworf. Jmi/m. Qeol. 9or.., 
vol, XXV.. p. 194, except the two marked * which were determined by 
Mr. E. T. Newton, from the Collection of Ma. R. Pitch, of Norwich. 

MOLLUSOA (all from Stutton). 



Anemias flnviatilis, MHU. 

lacuatris, Linn. 

Azeca (Bnlimns) tridens, Pnltevey. 
Bithinia tentaculata, Linn, 
Carychinm raiiiimnin, Mull. 
HbIk arlrastonim, Itinii. 

frnticnm, MUll. 

Mva, Mali. 

hispida, Lititi. 



,, ,. plebeia, Jeffr. 

nemoraliB, Linn, 

,, Tar. hortenBie, 

MUU. 

nitidnla, Brap. 

pQlchella, Mall. 

H^drobia marginata, Mkliavd. 
Limax ogreatia, MUn. 
Limnea auriciilaria. Idiiii. 

paluBtria, MUU. 

peregra, MiiU. 



Od the authority of Mr. 8. T. "Wood's Monograph of the Crag Mollnaca, 
vol. iL, No. 3, pp. 306-308, the names corrected in a few caaea by 
Mk. G. Seaemam. Mr. Wood's earlier list [see below) differa from this, 
both in containing names not herein, and in not containing namea herein- 



Limnea trnncatnla, MSU. 
Flanorbia albns, Miill. 

complanatuB, Linn. (=mBrgi- 

natna, J)raji.) 
oontortus, Einn. 

glaber, Jeffr. 

— - nautilena, Linn. 

nitidus, MaB. 

■ spirorbis. Mill. 

Tortes, Linn. 

Pupa antivertigo, Dro}'. 

mnacomm., Lifiii. 

pygnuea, Brap. 

Snccmea eJegans, Buso (=;Pfeifferi, 
Boem.y 

putris, Liim. 

Yalvata criatata. Mull. 

piscinalia. Mull. 

Zna (Cochlicopa) Inbrica, Miill. 



Lmnell ibrn iwhiata. 



I Pisidiom pnlehellam., Jenynt. 
Sphcerium (Cyclae) cornenm, Z 
Unio tnmidnB, Eetx. 



Anodonta cygnea, Xmn. 
Gorbioola flominalis, MUU. 
Pisidinm amnicum, Mull. 
henalowiannm, Sfieppajvf. 



CRUSTACEA lEnlomcatrfKa). From Stutton. 

? Cypria gibba, Samdohr. 
The Lamellibranobiata compiled by Mb. G. SnABMAN from the body of , 
Mb. Wood's Monograph. The Entomostracan on the niithority of 
Mb. Wood's earlier list, Ma^J. Nat Higt. vol. vii., p. 274. 
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Street, the fuUowing beds were found (1876) i Top cnist (made eftrth) 
about 2 feot 1 blaek boggy earth, wet ut bottom, about 4 Teel j and then 

In Juiie 1882, the works for the Feliistow Dooka, at the mouth of tba. 
Orwell, opposite Harwich, gave the following section, at the S.W. part :- 
Brown alluvial clay ; a few foet (a little grey clay at the bottom in 

hollow), 
Shingle, riaing up weatwai-d to the eurfaco : clayey at fijst, hut where 
hare of the nsual sandy character. 
From Mr. S. T. Wood, who saw the section a few months Inter, I hear 
that he was told thitt there was clay nnder the shingle, and then more 
shingle below again at one part. 

There are some small local deposits, too small to he ahowii on the map, 
that may be described here. 

Just W. of Gnsford Hall a deep dmin. cnt (in 1875) to the little side, 
stream, showed an alluvial deposit of silt (partly with freshwater shells). 
sand, peat, and gravel. The stream posses under the cart-trapk and then 
flowH aa a little cascade, over an encrusting mass of calcareona tufa, the 
carbonate of time of which must have been derived from the Crag at th« 
spring head. W."W. 

In a field sloping gently to a Hmall bruok, about N. of Well House, and 
seven-eighth a of a mile S,E. of Mount Bures, a little helow the edge of 
the Glacial gravel, there is a peaty and sandy soil, full of friable Bbelle in 
the upper part, and lower down coarse aand and whita marl, some of 
which laiit is hard and pierced by irregular tubes, such as rootlets would 
leave. All the shells are terrestrial, and one species, Cj/elonloma dfgaot, 
does not occur in the district now. W.H.D. 

Cuunt DejMiiits. 
1. Slihigle. 
The stiite of tlie coast from Hai"wic!i to Orfordnees, the 
socumulations ol' shingle along it and their shiftinga, have been 
described in detail hy Mr. J. B. Redman.* The ridges, or 
"fulls," of shingle are the results of successive Ijeach-aceumuln- 
tion, and they uhow the way in which the ma,aa has been added 
to. The general course of the sliingle being sou ih- west ward, 
tliere is n tendency lor it to pile up in that direction, and to form 
spila projecting from the easiern sides of the liver-mouthp. 

At the joint mouth of the Stour and the Orwell this process has rosnlt«d 
ill the formation of a shingle-spit, from the western end of the Feliistow 
dills for two miles, to Langer or Landguard Point, narrow at ftrst, but 
afterwards broadening at linger Common. Alwut a quarter of a mile 
N.G. of the fort I saw a pit 9 fe«t deep in bedded tihiugle and sand, which 
had been worked 24 feet deeper close by. 

On either aide of Bawdsey Haven, the mouth of the Bcbcn, there b a 
smaller mass of shingle. On the western aide of the river, near the fern-, 
at the western edge of the northern point, I saw a section ahowing the 
shingle beneath alluvial clay, from to 2 feot thick. 

From Martello Tower X., for nearly three miles northward, is tbe lony 
strip of Bawdsey Beacli and Shingle Ijtrcct, 

It isj however, on the left aid;; of the Ore, or Aide, that we 
have one of the tinest spreadij of shingle in tlie kingdom, reachinj^ 
north-eastward to Aldborough, and which tends to increase in 



' Proc. hit. Civ. Evy., vol. xxiii.. yv- iei--ao4, plnte 2. (1863.) 
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CHAPTER X.— MISCELLANEOUS. 
Disturbances. 

Aa is the case in the greater part of the London Basin, the heda 
are very even, or free from iocal disturbance ; but hero, on the 
northern side of that tract, they are subject to a slight soiitherlj' 
dip, 80 that the Chalk, which crops out on the N.W., ninkfl Bome 
way below the sea-level on the t<outh and also on the east, the 
slight easterly tendency of the dip seeming to increase in that 
direction. 

We have, however, evidence, in the deep boring at Harwich, of 
that earlier diatiirbanue which brought up a ridge of various older 
rocks before the Cretaceous beds were deposited. Here the 
lowest beds proved are of Carboniferous age, but below the Coal 
Measures. It becomes a question, therefore, whether we may not 
expect to find tlie Coal Measures deep underground in parts of 
East Anglia, and also in what directions, from Harwich, they are 
most likely to occur ? These important questions can only be 
settled by deep borings, and as yet thnt above noted is the only 
one in our eastern counties that has pierced through the Secondary 
beds, the other deep borings at Combs (Stow market), at Yarmouth, 
at Norwich, and at Holkham, ending in Cretaceous, or possibly 
in the la.?t case, in Jurassic beds. 

Of more local disturbance there is, however, some evidence in 
our district, both in the lowest part of the Brett Valley, and aleo 
in the Valley of the Orwell. Of the former district Mr. Bennett 
notes that "at Waterhonse Farm, Laybam, Chalk is said to have 
been reached at a depth of only 15 feet, and further south, 
close to Shelly Church, at only 6 feet. I was told, too, that 
Chalk was dug years ago at the latter place." This agrees with 
the seclion published by Mr. Clabke, and reprothiced at p. 10, 
and we have, therefore, evidence, inviifihie though it be, of a rise of 
the heda here, bringing up the Chalk close to the surface. 

At Ipswich, however, we have not to depend on such hidden 
imdence, for the mappmg of the district shows a rise of the beds 
south of the town, as may be seen from the account of the varions 
sections (pp. 5, 10-12). It is puasible that this rise may be 
continuous with thai of Shelly, the Dri It- covered plateau between 
shutting off all proof, and even that it may run much further 
sou th-iv est ward 4)eyond our district, to Wickham Bishop near 
Witham, where a well-section proves a remarkably sudden foldiutf, 
perhaps with fautring. 

Again, from the fact of the Chalk having been found at a depth 
of only 115 feet at Ea#t Mersea (see p. 109), whilst it is rather 
deeper at Colchester, whereas one would have expected, from the 
general southerly dip, that the surface of tiie Chalk would be at a 
higher level near Colchester than at Meraea, we have evidence 
(got since the publication of the Memoir on that district) of a rise 
between those places. 
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Egokomics. 

Building Materials, etc. 

At the OMtem edge of our district we tonch the large pita of Sndlrar}*, 
where the Chalk is burnt for lime, and at Bramtbrd, on our northern cdgc^ 
the same is the ease. Our Chalk, consiHtin^ of the top |)art only, in t(M> 
Boft for use in building; but its flints have iormcHl the material iV.r niont 
of the old ohuroh towers. Indeed, Suffolk and Norfolk are noted far the 
dressed flint*work of their old buildinga. Rough flintri, too, are iiatunilly 
much used in building. 

The septaria, or cement-stoncH, which are ho plentiful in some partH of 
our Loncurn Clay, were once used as a bnihling-stone, as may be seen nt 
Wrabness Church, the thick Norman walls of which consist chiefly of 
these stones, wi^ a few flints, and at Chelmondinton Church, whicli is 
built of septaria, flints, and pebbles. Beyond our district other examples 
may be seen, as at Frinton, where the remains of a small church on the 
top of the clifl' may be seen to l)c made of stones from the beach, chiefly 
aepfcaria, and in the Norman church of Clacton, the stones uf wliich have 
probably been broueht in from the t)each. The keep of Orford Castle, 
noweyer, pust north of our district) is ]>erhaps the iK'st sfKicimen <»f 
London Claj masonry, the walls being chietiy built of septaria, with 
cornering etc, of flrmcr stone. An analysis of London clay cement-stone 
has been inserted in page 133. 

The upper part of the Coralline Crag sumetimes forms a fair building- 
stone, for which purpose it has Ijecn wurked at »Sntton. 

Where the Driit gravels contain large stones these have naturally l>ee]i 
used for building, and anyone wishing to see a great variet}"^ of 8n<'h 
stones should ffo to Wherstead, where the church walls form a good rock- 
collection, wiui many yarioties of granite and of gneiss, greenstone, 
flint, quartsite, sandstone, Red Chalk?, and other Cretaceous and older 
rocks, oesides grey wether-sandstone and septaria. 

The clays of the Beading Scries and the London Clay are worked for 
tiles and araining-pipcs, and the London Clay forms a good brickearth in 
its more sandy state, as near Hadloigh and at Ipswich, where the lower 
beds are worked. The Drift briekcarths, as a rule, aro of little imfxirt- 
ance ; but they are worked at and near Boxford, on the oaM of Ipswich, 
and at Trimley. The Boulder Clay, too, is used for Ijrickmaking, after 
getting rid of the stones by washing. 

The cement-works of Dovercourt and Waldringfield are chiefly sup])lied 
by imported materials (from the Medway, &c.) ; but I l>elieve that the 
local riyer-mud is also used. The once extensive tnide in the cement- 
stones of the London Clay, which gave em])loyment to a fleet of small 
yessels (engaged in dredging up the stone along the coast), is now quite 
a thing of the past, the manufacture of Portland Cement having abolished 
that of Boman Cement, in which these stones were used. 

AIiTi era I Ma n u res. 

It is a common Suffolk custom to cover manure-liea])s with Crag sand, 
which acts as an absorbent ; but the shelly Crag is not without a value of 
its own, probably from containing a certain amount of phosphate, as well 
as from the carbonate of lime of the shells. 

The earliest notice of the employment of Crag as a fertiliser that I 
have seen is in a note by the Rev. R. Pickering, dated 1744,* from which 

the following remarks are taken : ** At Wood bridge in Suffolk 

there are some Pits .... consisting of several Strata of Sheila 
from the Bottom to within about nine Feet of the Surface, where the 

natural Soil of Gravel and Sand begins The 

Fanner, in whose Groimd these Shells are, has, as I am informed, laid 
the Foundation of an ample Fortune from them. The Man contented 

himself in the old beaten Track of the Farmers, till an 

happy Accident forced him upon a bold Improvement. He used to 

mend his Cartways with these Shells; in which Business 

his Cart one Day broke down, and threw the Shells out of the Cart 

* Phil, Trans., vol. xliii. no. 474, pp. 191, 192. (1745.) 
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Track into tlie ciiltivaled Pint of the FipIcJ. 'Hiis Spot produced so 
remurkalilc a Ci'iip next Yeiir, thut be put some Looda upon a pai-ticiilar 
Piece, kept tlie Secret to liimaelf, and waited the Event. Tlii^ Trial 
nuswering Eipectation, he directly took a Lease of a. large Qnantitj' of 

Cr Land, at aboat< five Shitlings the Acre; and having mannr'd it 
rtily witb these Shellii, in about three Years it turned to eo good an 
Acconnt, thut he bful 15 tjhillingB the Acre {irolTer'd to lake the Lease 
out ofhia Hands." 

The chief mineral iudaslry oT our district ia the getting of the jibos- 
phatic nodnlos at the base of tbe Crag, for the mannfactare of artifloial 
manure. To agreat eitent this nodalo-bed has l>een already worked out; 
bnt there are yet " coprolite-works " going on in onr diatrict. The way in 
which these are carried on ia as follows: — 

The pit, through overlying Crag and Drift, is made in successive steps, 
each 3 feet deep, except tliose at top and at bottom, which of coarse VAry 
according to the SDrface of the ground and to tbe lie of the nodnle-bed. 
The Hand, etc. is (separated fi'om the stones and nodules by screening, the 
larger contents of tbe bed thns left are cwried to the snrface, and the 
unprofitable stones arepicked out from tbe pbosphutic nodules, bones, etc., 
which are carted off and taken to the distant manufactory. In this way a 
large area ia sometimes worked over, the part first dag oat being filled up 
with the material Irom that next attacked, and so on, the whole field in 
in tbe end being levelled and returned to cultivation. 

Many analyses of the Crag nodules have been made, and it may be 
usefnl to reproduce some of these. 

Mb. T. J. Hebapatii has given tbe following auaiy see ofCragphotipbates, 
Ijoth nodnles, or, as he calls them (after Bncklaud), " pscudo-coprolitcB," 
and fossil bouca*: — 



Pseudo-IJopi'oUtcs from the neighbourhood of Sutton. 
Densities respectively 2-7216 and 2-7891. 
Water and organic matters 
Cloridc of sodium and snlpbatc of soda 
Oarljonate of lime ... 

Carbonate of magucaia 
Su Iphate of lime ■ - 
Phosphate of lime . - . 



Phosphate of ma^iit 
Perphosphate of iron 
Phosphate of alumina 
Oxide of manganese 
Fluoride of calcium 
Silicic acid and Iohh 



7'200 


9-210 






18-514. 


5-176 


0-855 


2-OlG 




1-161 


51-018 


45-815 


traces. 




8-902 


12-47e 


2-700 


«-387 


0-057 


0-267 




2-688 


7- 593 


U-80t 



Nitrogen, per cent. 



;eived at different times from other parta. 



Earthy and other phosphates 64-05(i 
Fluoride of calcium - - O'Sll 

Kitrogen ... Traces. 



79-546 C7-176 

2-554 2-768 

0- 0314 Undetepmiiwd. 



" The majority of these bones which I have examined were obtained 
from .... the neighbourhood of Sutton. , . ." 

"The sample .... evidently consisted principally of bonea of 
extinct cetaceans ; and the fossils could readily be divided into two 

* Joam. It. Ayric. Soe,, vol. Kii.,pp. B8, 100, 101. (1351. ) 
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have to underfltand by Snffolk-coproliteB, or C'rsg-coprolitos, or pscndo- 
coprolitee, the mised fosai! bones, fish-teeOi, aud pbospfaatic pebblet 
whioh occur in the Suffolk Crag. These phoepbatic matters afo di»- 
tinguiahod from the grey coloured Chftlk-coprolitca by a brwwniBh, 
ferm^nons colour, and a smoother appearance. They are Teiy bftrd, 
and yield on grinding a yellowiah-red powder. Analysed in the manner 
neuaUy adopted in commerGial analyBes, the composition of several 
samplcB of ground Snffolk coprolit-es may be iUustrated by the foUo'wiDg 
tabulated resuite ; — " 



3cndo- ^^M 
ebble« ^^ 



GEHEEiL Composition of 


BUWOLK CoPaOLITM. 




— 


No. 1, 


No. a. 


NO.B. 


No. 4. 


No. 5. 


Moiilam and a 1ittli> urganic mMiec 

Phosphate 

Csrboatite oFlimv, mugnusis, f!uD- 

reuee) - - - - 
lusoloble ailicuoiu matter - 


56-58 

25-95 
la-92 


3- BO 

6oai 

ai-77 

U-22 


4-11 
61-15 

as-au 
i2-a5 


6-28 

8I-74 

10-98 


4-7* 
44-30 

^0-92 
30-14 




100-00 


100 00 


100-00 


100-OU 


100-00 



" lugood samples of btaOblk coprolitea the amount of insoluble siliceoua 
matter varies from 10 to 14 per cent. ; No. 5, therefore, appears to l>e a very 

" besides fluoride of calcium, they contain a good deal of oxide of iron 
and alumina, which partialty, at least, are thrown down with the phos- 
phates when the latter are determiued by precipitation with ammonia, as 
IH usual in commercial analysea. In this case the amonnt of phosphates 
will be stated in exacBS. The true value of these psendo-coprolitea, 
therefore, can only be correctly estimated if the phoBphonc acid wluch they 
contain is accurately determined. This has been d!one in the sabjoiued 
aiialyaeH which at the same time represent their detailed composition ": — 



t Suffolk CorsoLiiEs. 



Moisture aitd water of combiuatiou yi 
of organic matter 

a Phosphoric acid - 
Glide of iroD 
Alumina - 
f 'h Carbonic acid 
Sulphuric acid 
Potash • 
Soda 
Chlorine 

Fluorine and loss- 
Insolnble siliceous matter 



} ♦■« {: 



1-34 
24-34 
4-81 
3-72 
5-37. 
1-40 



■56 
1-18 



100-00 100-00 



(a) Equal to tribasio phosphate of lime (bone-earth) 61 ■ 3( 
(6) Equal to carbonate of Gme - . . ll-g^ 
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APPENDIX A.— WELL-SECTIONS. 

I. ESSEX. 

For acconnts of other wells in that part of Essex included in Sheet 
48, N.E. (Doverconrt and Harwich), see ** The (icology of the Eastern 
End of Essex (Walton Naze and Barwich)," Geological Survey Meitwir, 
1877. 

Dedham. Mr. Downes', near the Lamb Inn. 

Rev. W. B. Cl.vkke, Tram, Geol. 8oc,j ser. 2, voL v., p. 372 (1840.) 

f KKT. 

Earth [soil] - - - - li 

Gravel - - 1 

Brown clay - - 5 

Gravel - - 1 

Bed sand - - li 

Dark grey sand - J 

_G ravel - - J 

Blue London Clay - - - 10 



[Post Glacial 
(River) Drift] 



< 
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Dedham, Pig Lane. 

Same authority. 

Surface beds from 16 to 60 feet. 
London Clay „ 28 ,, 37 „ 



MisTLEY. Mr. Free's, Malting. 1883. Boring. 

Communicated by Mb. P. Bkufp, C.E. 

About 37 feet above Ordnance Datum. 

Water rose to 32J feet below the surface (14 inches higher at high tide): 
supply abundant (over 6,000 gallons an hour), and quality good. 



[London Clay, 



Made ground . - - - . 

Mould ------ 

Gravel .-.--- 

Brown clay, with 15 inch rock (septaria) 
2 feet above the bottom 
uu^tuit \jinj , } Dark sandy loam 
36J feet.] ) Clay - - 

I Fine light-coloured sand (water) [P base 

ment-bed] . - - 

^Mottled clay - - - 

Fine light-coloured sand (water) 
Green loamy sand 
Mottled clay - - . 

Coarse grey sand 
suiii^ jLwuo, / Green clay - - - 

58 feet.] \ Coarse grey sand 

Green clay - - - 

Blue silty clay, bottom foot brown 
Streaky loam, top 9 inches dark, the rest 
grey 
LGreen-coated flints - 



[Reading Beds, 



Fkkt 

* 
4 

151 
2 

lOi 

8i 
161 

34 
10 

2 

h 
1 

2i 
7 
12 

24 



To Chalk lOlf 
Chalk ; at first rather soft, then in small cuboidal pieces, 
with much water ; few flints met with ... ISOJ 
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Baxset. New Farm Honse (after 1870) P S. W. of Copperas Wood 

Communicated by Mr. E. W. Garland. 

Throagh London Clay to a bod of marl with plenty of water, which, 
lioweyer, is unfit for curinking or for cooking-purposes, being very un- 
wholesome; about 90 feet. 



Baxset Bat, West of Harwich. N.E. end of the island. 1880 ? Trial- 
boring. 

Communicated by Mr. J. B. Crawford. 

18 feet above Ordnance Datum. 
Water brackish ; stands at 2 feet 4 inches above Ordnance Datum. 







FjtKT. 


[London Clay, j 
361 feet.] 1 


' Yellow clay • 


• 9 


. Blue clay 


. m 




'^Dark grey sand 


■ 14 




Brown olay 


16 




Light-coloured sand • 


■ 6i 




DfU'k loamy sand 


4f 


[Beading Beds, . 

60 feet.] "^ 


Dark hard clay 


• 4! 


Grey sand 


• 2i 




Brown clay - 


8 




Green sand - 


• i 


• 


Brown clay - 


■ H 


' 


JOtreen Sand • 


■ 2i 




To Chall 


c 86i 


Chalk 


• • « 


. 110 


' 




im 



The accounts of the following Essex wells, in the southern divisions of 
Sheet i8 of the Geological Survey Map, are here inserted, as supplemen- 
tary to the Memoirs on 48, S.W. and S.E. 

BrambIiE Island. Enclosed Land westward of Pewit Island. 1880. 

Sunk and communicated by Mr. T. Tillet. 

Water rises to the surface. Large yield, but brackish. 



[P Alluvium 



Dark clay 
Blue clay 

Clay.] 1 lJ?i^T„ • 
•^ -' Brown clay 

^Brown sandy clay 

''Coloured clay 

■^^^fl?^'^ cSeSiidy clay 
37i feet.] ^ j^^^^i^^ clay - 

LFlints - 



Ft. 


Ix. 


- 13 


10 


- 17 


8 


- 3 


6 


• 16 


6 


- 18 


6 


. 8 





- 15 





- 5 





- 5 





- 12 





- 


3 



Chalk and flints 



To Chalk 115 
- 48 

163 



3 
3 
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Clactos-om-Ska. Waterworks. 

Since the publication of the Colchester Memoir these waterworks have 
been completed, and additional information has been given bj Mb. J. 
Geubch, C,E. His account of the well differs somewaEit from the one 
airetkdy published (which may be only of a, trial-boring), and aa it will be 
useful to compare this aeoount of the firBt well (1860, 81) with that of the 
new one (1883), I give the two side by side, all Uie tnformatiou being from 
Ub. Chubch. 

The shaft of the older well boa been carried down to 120 feet, and the 
water level is 45 feet down. The two wells are 16 feet apart. 

The first sand-spring occurred at a depth of 157 feet, the second at 202. 
A good supply IB lieing got at 210 feet, although charged with sand. 

In the older well the water was brackish at 203 feet ; bnt after 
deepening the bore to 405 feet good water rose. 

The yield bas been tested as far as the pumps allow, up to 100 gallbna 
a minute. Analysis shows the water to be of good qnaUty, with only 4'9 
grains of chlorides to a gallon. 

1880, 81. I 1883. 



[Post Glacial 

Drift, 

19i feet.] 



[London Clay, 
1581 feet.] 



[Indetermin- 
able. London 
■ Clay or 
Beading Beds, 
P 30 feet] 



[Beading Beds, 
f53ifeet.] ' 



"Yellow loam - . - 

Yellow clay . . ■ 

Yellow gravel - - . 

Yellow sand ... 

Hard brown gravel 
_Black gravel _ . . 

Blue clay ... 

Dark sand and water - 

Dark green dead sand 

Largo darkpebblos[blackfliQt] 
Blue shelly clay - - 3 

Blue and brown clay • 
Mottled clay (brown, 1880) - 
Dark clay ... 

Light-coloured clay - - 6 

Light-coloured fine sand - 3 

Jiight-green sand - - 5 

"Dark sandy clay - - 9 

Bed and green aaudy clay . 3 

Green mottled clay . - 1 

Green clay - - - 13 

Siltyclay ■ - - 19 



X3ij 


Light- 


coloured 


day. 
LigSt- 


colonred 


sand. 


ru 


Hard dark 




clay. 






1 


[motUed] 


L 


clays. 


264 to 


flints over 


the Chalk, 


352 nearly. 
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CoLCHEflTEB. Waterworks, now well. 1881. 

Commiinioated by Mb. T. Tilley (to W. H. D.). 
Shaft 43 feet, the rest bored. Water-level 19.} feet below the surface. 

Fkbt. 
Made sronnd - • - 14 

Blue [XKmdoii] Clay - - - 79 

riCottled clay - 30 

Bnnniiig sand - 1^ 

[Beading Beds, I MoUled olay - 7^ 

51 feet.} I Green sand - - 3 

I Plastic clay - - 8 

LFlintB - - 1 



Chalk and flints 



To Chalk 144 
- about 234 j 

378} 
BastMkksea. 1883. ^'^^ 

Bored and communicated by Mr. T. Tilley. 
(rood supply, but the water rather salt. 
Pipes carried 7 feet into the Chalk. 



[Alluvium, 
37 feet] 

[? Gravel] 



/Red Clay - . - - 

I Black silt - . . - 

{SStono, with brackish water 

Pebbles, ** supposed old beach ** - 
[London Clay P] Bed clay .... 
[Beading Bods, / Green sand, very hard 

60 feet.] I Black clay . - - . 

To Chalk 
Chalk - 



Feet. 
15 
22 

14 
li 
16 

30 
30 

115 
225 

340 



Fbditov. For Walton water-supplv, 1879. About half a mile N.W. of 

the church. 
Communicated by Mb. P. Bbupp, C.E. 

38 feet above low water. 
Shaft 51 feet 4 inches, the rest bored. Water brackish. 

rBrickearth 

[Drift? 13 feet.] jl-Jy^^Jj^^^l^ - 

LSand 

rLight-coloured clay 
[London Clay, J Dark clay, with two layers of stone 
98 feet.] | [septana] 6 and 16 inches thick, in 
L lower half 

Sand with pebbles* 

Bod day with sandy veins 

Plastic clay 

Black sand 
. Light-coloured sand 
) Plastic clay 

Bed clay - 

Green sand 

Clayey greensand 
LFlints 



[Beading Beds, 
81 feet.] 



Fi 


.In. 


6 





1 


6 


3 





2 


6 


34 





64 


4 


15 





10 





20 





1 





1 





10 





2 





6 





15 


6 





6 



Chalk. Two flint layers passed through 



To Chalk 192 4 
- 254 

446 4 



Boring said to have been continued to a depth of about 500 feet. 



* This bed may be the basement-bed of the London Clay, or it may belong to the 
Ql^haven Beds. 
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WalWN-ON-Naisb. At the back of Eaet TerrftM, 1882. 

About 3 feot aboTe high water of epriug tides. 

Communicated by MsasBs. J. Wabneii and Sons. 

* Old shaft 20 feet, the rest bored. 

Water first got at 60 feet, and it roae to 4 feet in the shaft. At 140 foet 
Ibe sapply WB8 somewhat increased, and rose nnothcr foot. The water- 
levot varies about 3 feet, with the tide. The chalk, to the depth of about 
20 feet, veiy soft and Hamroted with water, and it yielded waWr more or 
loss thronghoot. 

Pkkt. 
Brickearth (and soil) - . . - 

'Dark clay, a foot ahingly at 25 feet 
Light- coloured sandy clay 
Dbrk clay, with layer of septaria i 

layer of cement-stone 
Orey sand with water (flaitieb, i 

4 feet in well) 
Dark clay, with a foot layer of flint peb. 
bleB at 70 feet, fragment of bivalro 
at 80 feet 
"Ligbt-Eolonred mottled clay 
Light-coloured loamr clay 
Light-coloured mottled clay 
Dark lirown Bandv clay 
Greenish aandy clav 
Dark brown mottled clay 
Dark brown clay 
Greenish mottled clay - 

To Chalk 130 
f Grey diBcol-ourod chalk with layers of 
Chalk. 2-iO foet \ flints - - - - -2 

L Soft white ohalk with occasional flints 238 



The foUowing MS. note, by the late John Beown (of Stanwav); maj refer 
to the well made for the late Mr. Warner, of whicli Meaara. Warner havtt 
no account, except that it was 350 foot deep, and in the garden of No. 1, 
East Terrace. On a drawing of the coast- eection, which this not« 
accompanied, it is stated that the Chalk " had been reached by boring at 
130 feat." For note and drawing lam indebted to my oollcague Mr. 

H. B. WOODWABD. 



Feet. 

lue clay, with vegetables and remains 

of goat . - ... 4 
Oysters, Suncinii/m uiulalKm, Trorlii, 

Mytilv* [a bed of shells] • . 2 

^_ .11 with foBsil mammalia - - 20 

London Clay [including Reading Beds] - - - 100 

To Upper Chalk, with Foraminifcra 126 



r? Alluvium 

and Brickearth, 

26 feet] 



WRLL-SE0TI0N8. Ill 

2. SUFFOLK. 

AsaiVGTON. Vicarage. 

Sunk and commimicated by Mb. KiHASBUXTrof Boxford, as also were the 
other ABsington wells (fW>m memory).<-»F. J. B. 

Gravelly soil - - - -10 Feet. 

Stony yellow [Boulder] Clay, no water - 50 „ 

Another well, 8. of the above :— 

Stony yellow clay - - -40 Feet. 

PebbleB and blowing sand to water - 3 „ 

AssivGTON. Dillack's Farm. 

Water rose to surface. 
Stonv yellow clay - 18 Feet. 
Sandy clay - - 1 „ 

Ajbsinoiov. Lane Farm. 

Chalky FBoulder] clay - 30 Feet. 
Sand;^ clay - - 10 

Blowmg sand and pebbles 1 



To water 41 



If 

If 



Amikgtov Sxeeet. 

Yellow clay . - 30 Feet. 
Shingle, to water 2 „ 

Belsteai). 

Bit. W. B. Clakke, Tram. Qeol. 8oc,, ser. 2., vol. v., p. 380. • 

Stiff loam - 15 Feet. 

Crag[P] - 35 „ 

Beittlet Hall. Same authority, p. 381. 

Sand - 20 Feet. 
Crag - 10 



)) 



BoxrosD. West of Church (Mr. Kingsbury's House). 

Sunk and communicated (from memory) by Mr. Kingsbury, as also 
the other Boxford wells.— F. J. B. 

Chalky clay, not bottomed, no water • 75 feet. 

BoxfOBD (Dr. Gurdon*s), 50 yards S. of the Church. 

Chalky [Boulder] clay, auger dropped and water rose to surface, 
40 Feet. 

BoxroRD (£. of Bectory, between road and stream). 

Boggy soil, to chalk, no water - 35 Feet. 

BoxTOBD Brewery. 

Gravel - • - 16 Feet. 

? Boulder clay • • 2 ,, 

Blue and green clay • 30 „ 

To Chalk 48 „ 
Chalk • * - 6 ,9 

54 „ 
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BpxEOBD Brewery. 

Another aoconnt or another well. 

Feet. 
Gravel -^ - - -12 

Sand - . - - 7 

liight-cplored clay - - 7 

Beddish-brown clay - - 3 

Dark greenish sandy clay - 3 
Blue clay - - - 3 

To Chalk 36 
Chalk - - - - 10 

45 



Cafel St. Mast. 

Eev. W. B. Clabks, Trcuns. Geol. 8oc,, ser. 2, yol. y., p. 381. 

Dilnyial [Boulder] clay 45 Feet. 
Crag sand - - 40 „ 

COPDOCK. 

Eev. W. B. Clabks, Trams, Oeol. Soe., ser. 2, vol. y., p. 380. 

Diluvial [Boulder] clay 15 Feet. 
Sand - • - 45 „ 



CoTTs Tte Kiln (S.W. of Kbkset).— F. J. B. 

Stiff loam - -30 Feet. 
Blue clay - 30 „ 

Another account divides the upper bed into yellow loam, 15 Feet, and 
chalky clay (P white clay), 15 Feet. 



D0KKIN& Tte, S.W. of Assington. 
Sunk and communicated (from memory) by Mb. Kingsbubt. — F. J. B. 

Boulder clay - . - 60 Feet. 

Blowing sand and pebbles - 2 „ 

East Bebgholt. The Bectory. 

Eev. W. B. Clabke, Trcms. Geol, 80c. , ser. 2, voL v., p. 371. 

Fbjbt. 
Earth [soil] .---.-- 2 
Eed gravel - - - - - - -4 

London / Yellow clay growing darker [lower down P] - 20 

Clay. L Blue clay with selenite - - - - 97 

Black earth .-•-•• 8 
(a) Chalk - - - - - - 50 

(a) Upper green sand, greenish sand, and blackish 

earth - - - - - - 4 

"1^ 

(a) P Can these two beds iBelong to the Beading Series. '' Chalk " being 
marly clay, and the "green sand" bottom-bed; it cannot of course be 
Upper Greensand.— W. W. 
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East Beboholt, Arnold's. 

Bit. W. B. Glabkb, Trans, Choi 8oe,, ser. 2, vol. v., p. 371. 

. Gravel - - - 8 Febt. 

lioam^ gravel, and sand 11 m 
Clay . . - - 1 „ 

To sand and water 14^ ,, 

. EDirAJLD8ioN Hall. 

Sunk and conunnnicated'(from memory) bv Mb. Tbickeb, as also were the 

two following.— F. J. B. 

Loam - - 10 Feet. 

Black clay - 40 „ 

Sand and gravel 14 „ 



Edwabdston Lodge. Same as the above. 

Sdwabdston, Qnick's Farm. 

Chalky [Boulder] clay - 20 Feet. 
Black clay - - 40 „ 

Sand and gravel - 4 „ 



64 
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Edwabbston, Mill Green, east of the church. 

Sunk and communicated (from memory) by Me. KmossuBT of Boxford. 

— F. J. B. 

Boulder clay - 20 Feet. 
Sand and gravel 24 „ 

Elmsett. 

Sunk and communicated by Mbssbs. Bennett, of Ipswich. 

Old well . 60 Feet. 

Olay and marl « 24 „ 

Fine sand - 47} ,, 

Loam and flints li ,, 



To Chalk 133 „ 
Chalk 59 „ 



192 



>> 



Elmsett. 

Eev. W. B. Clabke, Trwns. Oeoh 8oe,, ser. 2, vol. v., p. 380. 

Diluvial [Boulder] clay 10 Feet. 
Sand - • - 46 ,, 



Elmsett Gbeen, half a mile W. of, at Poplar Hall. 

Sunk and communicated (from memory) by Mb. Tbickee of Edwardston. 

— F. J. B. 

Chalky [Boulder] clay • 30 Feet. 
Chalk . - * 49 ,» 
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Felixstow. Opposifce the Bailway Station. 1883 P 

Borings made and communicated by Messbs. Bennett, of Ipewicb. 

No. 1. No water got. 

Feet. 

. Topsoil, mould, Ac. - ' • - "^ • • - 10 

rClay - 
I Dark loanf 

[London Clay] <! g^^ i;^„ .' 

\ Septaria 

LClay [P partly clay ol 

rDark sandy loam 

[BeadingBedB]jj£g*-S^d<^y 

L Light-coloured sandy loam - - - 8i 

"92" 

No. 2.— Not more than 50 yards from No. 1. Water got from the sand, 
enough to supply a 4-inch pump, with 2-inch iron suction-pipe, which 
was kept at work for some hours. 



- 18 
. - - 2 
• • • 6 

. 1 

over 1 

the Beading Beds] - 31 

. li 

- 31 
9* 



Top soil . - - - - 

London Clay [and clay of the Beading Beds] 

r Dark sandy loam 
[Beading Beds] -< Mottled clay - 

L Light-coloured sand - 



Fbbt. 

7 
55 
34 
21 
1 

69 



Flowton. 

Bev. W. B. Olakke, Trcms. Geoh 80C.9 ser. 2, vol. v., p. 380. 

Diluvial clay - 90 Feet. 
Chalk • - - 4 „ 

** At Flowton Hall, clay 94 feet." 

Geeat Waldingitield. 

Communicated by Db. J. S. Holben, of Sudbury. (1877.) 

Fbbt. 
Boulder clay - • -- • • -25 

Sand -----. --^ 
Shell-mud, with^t^^mia ient<iQulata, Cycku, LimiUBa peregra, 
PlanorUs aXbvs, and other .shells, besides fragments of 
wood ; plenty of water - - - - - 10 

35^ 



There is some doubt as to the clay being Boulder Clay, from the occur- 
rence beneath of a freshwater bed unlike anything known to occur beneath 
that clay in the district, but like what might be found above it. Perhaps 
there may have been some mistake in the information given to Dr. Holden. 

(W. W.) 

Another well, 400 or 500 yards off, is in Chalk at a depth of 35 feet. 

Gboton Place. 
Sunk and communicated (from memory) by Mb. Tbickeb, of Edwardston ; 

F. J. B. 

Boulder clay • 30 Feet. 
Sand and gravel 12 ,, 

Groton. Castlings Heath. 
Sunk and communicated by Mb, Kingsbubt, of Boxford. — F. J. B. 

. Boulder clay - 100 feet. 
Chalk, to water 20 1, . 



WELL-8£CT10NS. 



1]5 



GXOTON. GoBling Green. 

Sunk and commnnioatod (from memorY) by Mr. Tbicker, as also tbc 

next.— F.«f.B. 

Bonlder clay • 20 Feet. 
Black clay - 20 „ 

Sand and gravel- 24 „ 

64 



GlOTOV. Gosling's (f Castling's) Heath or Gosling Green P. 

Stiff yellow loam - 40 Feet. 

Bed sand • - 10 „ 

White sand - - 10 „ 

Pebbly sand, with water 6 ,, 



66 



If 



Hadleioh. 1827. (Two wells.) 
Bfiv. W. B. Clarke, SVotw. Oeol 8oc,, ser. 2, vol. v., p. 372. 



— 


A* On A Level 

with the 

Siver. 


B. 


Gravel - 
Bine clay 
Chalk - 


Fket. 
12 

90 
28 


Feet. 

70 
30 


130 


100 



Hadleioh. Hallway Station. 

Snnk and oommnnicated (from memory) by Mr. Fettit, of Hadleigb, as 

also are the next two sections. — F. J.B. 

Water rose 4 feet. 

Sandy loam - - -12 Feet. 

Bonlder clay - - - 8 ,, 

Dark green clayev sand - 13 „ 

Blowing sand ana pebbles • 4 



>» 



37 



»f 



Hadleigu. Frog Hall, E. of the town. 

Bonlder clay - - - 14 Feet. 

Sand and gravel - - 8 „ 

Fine white sand (not bottomed) 32 ,, 



54 



ti 



Hadletoh. Coram Street, abont a mile westward of the town. 
Bonlder clay - - - 35 Feet. 



Sand 



12 



To black pebbles and water •> 47 



t* 



it 



116 GEOLOGT OF IPSWICH, ETC. 



Hadletgh. Pond Hall, in straw-yard, 1 J miles S. of E. of the Railway 

Station.— F.J.B. 

Gravel, to water, always tepid - 16 Feet. 



Hayebgate Island. Marshes E. of Boyton. 

Bey. W. B. Olabke, Tram. OedU 8oc,f ser. 2, vol. t., p*38d. 

Feet. 

rBlne clay, with the usual rocky concretions 
London Clay i [septaria] - - - - 80 

I Bock, 2 inches [Basement-bed]. 
Sand [Beading Beds] - - - - - - 20 



Hemlet. 

(Same Anthority.) 

Loamy soil - 6 Feet. 
Crag • • 44 „ 



HioHAK Bill, Mr. Harris'. 

Rev. W. B. Clabke, Tra/ns, Geol. 8oc,y ser. 2, vol. v., p. 373. 

Feet. 
[Drift and /Gravel - - - - - - 10 

POrag.] I Sand 20 

London Clay -'- - - - - -10 

To sand, with water strongly impregnated with sulphur, and 
useless - - - - - • -40 



HiNTLESHAH. 

(Same Authority p. 380.) 

Diluvial [Boulder] clay 16 Feet. 
Sand with gravel - 21 „ 



HOLTOK. 

(Same Authority, p. 873.) 

Feet. 

1. The Hall. Diluvial [Boulder] clay and chalk stones - 40 

2. Rectory. „ „ „ - - 42 
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Ipswich. Cliff Brewer}', MesHrB. Cobl)old'8. 

Sunk and conunanicated by Mkssrs. Benhitt, of Ipswich. 

Water rises to nearly 13 feet below the surface at high water. Supply 

2 barrels a minute. 

Feet. 

{27 



P To Chalk - 34 

Chalk. No flints met with. At a depth of about 175 feet 
loose ohalk, tuVL of small nodules, was found, and a few 
feet lower a tougher chalk, like pipe-clay - - - 166 



200 



Ipswich. Henley Boad (highest part of Ipswich) for Mr. T. N. Fonncrau. 

Sdnk and communicated by Messes. Bennett, of Ipswich. 

Water-level, 125 feet down. 

Fret. 
Depth of well [Drift, Crag, and London Clay, probably] 70 

[London Clay] {J-i^- 2^. I -. 1% 



I Lioamy sana ; r uianayen Jioasj - o 

c»-^tT'^ ^'fi -*^ : : : i§ 

^fieet.j *Dark greenish clay - - - 54 

^•Dark green clay, and flints - 1 

To Chalk 136i 
Chalk 113i 



250 



* In this, and other sections, the green beds above the Chalk may belong 
to the Thanet Beds. 

Ipswich. Orwell Works. Bansome, Sims, & Co. 
Sunk and communicated by Messrs. Bennett. 

5 feet cylinders for 30 feet, the rest bored. 
Water rose to within 11 feet of the surface. Good supply. 

Made earth [P including alluvium or gravel] - about 30 Feet. 
Ohalk - „ 143 „ 



173 „ 



Ipswich. St. Peter's Iron Works (Messrs. Turner), by the water-side. 
Sunk and communicated by Messes. Bennett, of Ipswich. 
Water rises to within 9 feet of the surface. Supply good. 

Feet. 
Depth of well [made ground and alluvium probably] 15 
Biver Drift, shingle and sand - - - - 17f 

fBlue loamy sand - - - ll^^ 

[P Drift over J Sharp sand - - - - 4 

S7 feet.] I Sand and marl or chalk-stone - 16 

LClay .... - 6 

To Chalk 70 
Ohalk - - - - - - -62 

132 
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GEOLOCtY OB* iPSWiCH, ETC. 



Ipswich. St. Peter's Quay, New Mill (Messrs. Cranfield's), just E. of the 

iMt. 1883. 

Sunk and communicated by Messbs. Bennett, of Ipswich. 

Shaft 11 feet, the rest} bored. 

An excellent supply of water, rising to about 8 feet from the surface. 



[These beds seem to 
be Drift, which 
must fill a deep 
hollow in the 
Chalk here, that 
rock coming to a 
much higher level 
on all siaes.] 



Mixed soil [made ground, &c.] 

f Clean shingle ... 
Coarse loam and chalk-stones - 
Loam .... 
Stiff light-coloured clay 
Bed. loam ... 

Very fine white loam - 
Dark loam ... 

Clay .... 
Loam - - - 

Fine loamy sand 
Clay .... 
Loamy sand, coarse for top 1^ feet, the 

rest finer ... 
Clay .... 
Dark loamy sand 
Boulder clay, stiff, of a light-slate 

colour, full of chalk-stones and large 

fiints - - . . 

Coarse light-coloured sand, and shells 
Fine light-coloured sand 
Shingle and sand * - • 

Light-coloured loam 
Broken-up septaria (6 inches) and 

boulder clay (as above) 
Bed loamy sand 
l_Light-coloured running sand - 



'J 



Ft. Iks. 
11 



4 

1 

1 

6 

1 

5 

.10 

2 

13 

12 

1 



3 

3 
3 

4 

1 
4 



Chalk 



To Chalk 



127 
81 



Ipswich. The Union (Stoke). 
Sunk and communicated by Messrs. Bennett. 

Water salt. 



To Chalk 
In 



$9 



about 60 feet. 
300 



it 



$t 



360 



Ipswich. Waterworks (St. Clement's). 
Well, 17 feet, then a 12-inch bore. Supply abundant. 

To Chalk - 27 feet. 



9 
7 
6 

6 
6 
3 
6 
3 
6 
4 



8 6 

1 

18 10 




6 
6 














208 



ESKSET. 

Bev. W. B. Clakke, Tran$. Oeol 8oe. ser. 2, vol. v., p. 374. 
Diluvial clay, sandy [P at bottom] - 76 feet. 



WELIi-SKGTIONS. 
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KiBiov. Rectory, 1876. 

About 6^ feet above Ordnance Datum. 
Sank and communicated by Mbmbs. Bennett, of Ipswich. 
Qood supply of pure water to within 64 feet of the surface. 



[London Clay, 
llOifeet.] 



[Beading Beds, 
44i feet] ' 



- 16 





. 52 





- 1 


1 


- 14 


11 


- 1 


1 


nearly 6 


11 


. 1 


6 



Depth of well, in brown clay (the rest 
Dored) 

Brown clay 

Bock [septaria] - 

Olay 

Bock [septaria] - 

Clay 

Bock [septaria] • 

Clay [a specimen of rock, marked 
98 feet] - . . . 

Dark loam [a specimen of brown clay, 
marked 110 feet, Le, just below this] 

[Basement-lied Pj stones and loamy 
gravel . - . . 

"TFine loamy sand 

Mixed clay, light-coloured and dark 
[a specimen of brown mottled clay, 
marked 115 feet] - - - 

Soft rock or marl ... 

Blue clay, streaked with red [specimens 
of brown mottled clay, grey and red 
mottled sandy clay, grey mottled 
sandy clay, and red and grey mottled 
clay, marked 120, 133, 135, and 137 
feet] - - - 

Bed loam [specimens of red and grey 
mottled clay, and brown clay, marked 
139 and 147 feet] 

Green clay streaked with grey [speci- 
mens of green sandy clay and green 
sandy clay mottled brown (2), marked 
151, 153, and 155 feet 



Ft. Ins. 



13 
5 ' 



1 

2 






5 




6 



- 20 6 



12 6 



4 



Chalk 



To Chalk 155 
. 48 



203 



Lahdguaed or Langer Fokt. 1881-1884. 

11*14 feet above Ordnance Datum. 

From a drawing and specimens, communicated by Lieut. -Col. B. 

Brine, B.E. 

Cylinders to 58 feet, the rest bored. 

Very salt water at 227^ feet, suddenly rose to 9 feet below the surface 
of the ground. 

Ft. Ins. 

Sand and shingle. Pieces of septaria at over 36i, and 

over 46^ feet. Piece of calcareous tufa? at nearly 

44 feet. Pieces of calcareous sandstone at over 46^, 

and at 48 feet. Firm ironv sand at 47 feet • - 47 8 

Clay^ shingle and pieces of stone [cement-stones from 

the London Clay] • • • . . -23 

Hard sandstone (cement-stones, - partly reddish and 
sandy) - - - • • • -19 
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Loamf clay, intermixed with Bandstoue. ^pecimena of 
brown clay, aatulycltky, clayey sand, and saud P pnrtly 
hardenod, and calcareons, Hard calcarcona sandy 
atone at 54 feet - - - - - - 2 8 

Btiff clay. Specimen of calcareona aaudy atone at 
54J feet (juat at the top), the others brown and grey 
clay - - • - - - - 2 1 

Loam, with some -pieces of stone. Specimen of brown 
and grey clay jast at top, aad uf brown sandy clay at 
over 61 feet 4 10 

Stiff clay. Specimens; at 64^ and 67 feet, dark brown 
and reddish clay; at 78 feet bladdab and grey t!ay, 
slightly mottled brown; at 86 feet green, red, and 
pnrple clayey sand; at StiJ feQt green, clayey sand, 
partly brownish ; at 87i feet red, and green clayey 
Hand or sandy clay ; at 88^ feet purple and greenish 
^andy ciay ; at 91 feet green aandy clay, witJi amall 
green-coated flints - - - - • 30 

Flints, Specimens large and green-coated • - 1 3 

To Chalk 92 6 

Soft [P from water] white chalk with flints - 115 

Hard blocky white chalk with flints - . . 228 

Soft white chalk with flints - - - - 76 6 

Knotty (P concretionary) white chalk, with flints -\ ,.„ ~ 

Hard white chalk, with flints - - ■ . J" '^^ " 
Chalk [specimen of grey flaky ohalk, probably from a 
marly layer, at 801 feet, and of white ohalk at 805-0 

feet] 21S 

809 

It seema as if the Iiondon Clay ends with Uie loam, at 61i feet, the 
Beading Beds beginning with the stiff clay below, and being therefore 
31J feet thick. 

An earlier attempt (1877) at a distonoo of over 50 feet gave a slightly 
different aeotion, and brackish water was then got at 109 feet, rose to 
aboat 9 feet below the stirfaoe, and was iuoxhaostible. The information, 
additional to the above, given by tliis well was as follows — 

Shingle and sand, with freeh water ... 44\ 

London Clay. Specimens of rather sandy brown clay at 

73 and 80 feet. Bark brown sandy clay at bottom - 381 
Beading Beds. Specimens ; brown sandy clay with a 
tinge of green at 83^ and 84Jfeet; brown greenish 
ana reddiah sandy clay at 85 ; greenish and reddish 
aandy clay at 87 ; the like, atiffer, at 88 ; green and 
brown (or red) aandy day at 89 - - - .10 

To Chalk 93 
sated) at the top - 93 (Fmore). 



Chalk, with broken flints (io 



Jndgiug by the later well, fixini which better speoimena were got, the 
diTiaion between the London Clay and the Beading Beds should bo 
higher. 

LE&DEHiiEAiJi. The Hare and Hounds. 
Sunk aud oommuBicated (from memory) by Mb, EniGfiBirBV, of Boxford.^ 



WELL-6KCTION8. 
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MiLDBV. W. of tho church. 

Sank and commonioaied (&om memory) by M&. IQnosbuet. — F. J. B. 

Boulder clay - 12 F££t. 
Sand - - 12 



To Chalk 24 
Chalk - - 80 



If 



MovKS Eleigh [probably on the higher ground]. 
Rbv. W. B. Cla&ke, Traru. OeoL 8oc., ser. 2, vol. v., p. 374. 
Diluyial [Boulder] clay to chalk - 62 Feet. 

NswTON. Bogcrs' Farm, a mile N.E. of the village. 
Sunk and communioatod by Mb. Kingsbuby. — F. J. B. 

Chalky clay - 40 Feet. 

Sand and gravel - 15 „ 

Ob,fobd MaB8HS8. About 250 yards N.W. of HijK^h Light Bridge. Just 
beyond the edge of Sheet 48, N.E. For Lord Kendlesham, 1879. 
About 6 feet above Ordnance Datum. 

Sunk and communicated by Messbs. Bennett, of Ipswich. 

A good supply of water (brackish) rises 14 inches above the surface. 



[Alluvium, 20 f Light [coloured] Ooze 

feet.] \ Brown Ooze 
White [bluish shelly deoxidised Bed] Crag 

relay 

[London Clay, J ^P>^^ " 

Brown clay 

Loamy sand [P Basemont-bed] 

'Mottled sand 

[EeadingBedsJS^Ti*''^^^^'^?^ ' 
4JJ leelj. Mottled red and green clay 
^Green clay and brown flints 



106t feet.] 



Chalk 



To Chalk 



Ft. Ins. 

19 

1 

10 

67 9 

1 

25 

10 

3 

14 

12 

12 

3 2 

1 3 



179 2 
55 10 

235 



Polstead. Burnt House Farm, li miles E. of the village. 

Sunk and communicated (from memory) by Mb. Kingsbuby, as also was 

the following section.— -F. J. B. 

Chalky clay - 10 Feet. 

Sand and gravel - 45 „ 

Polstead Heath. The Shoulder of Mutton. 

Stony loam- - - 15 Feet. 

Chalky clay - - - 25 „ 

Fine buff sand, to water - 30 „ 



70 



n 
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Baydon Woodhouse, 

Sunk and commonicatcd (from memory) by Mb. Welluh, of Baydon. — 

F. J. B. 

Chalky clay - . - 30 Fbbt. 

Bed Sand (? Crag> to water - 12 „ 



BUSIIMERE. 

Bev. W. B. Clabke, Trans. Oeol. 8oc., ser. 2, vol. v., p. 382. 

Loam • 14 Feet. 

Crag sand - 52 



9> 



Semer. Bectory. 

Sank and communicated by Mb. Pettit, of Hadleigh.— F. J. B. 

Chalky clay - 10 Feet. 

Sand and gravel - 10 ,, 



To Chalk 
Chalk 



20 ,. 
10 „ 



[London Clay,] 
8 feet.] 



The Bev. W. B. Clabke notes a well at Semer as gravel 50 feet, and 
chalk 22 feet. (Tracts, Geol, 8oc,, ser. 2, vol. v., p. 374.) 

Shotley. Fison's Brickyard. 1883. 

Made and communicated by Messbs. Bennett, of Ipswich. 

Well 17 feet, the rest bored. 
Water rises to within Ib^ feet of the surface, not quite pure in quality. 

FSET. 

[Bed Crag ?] - Loose sand - - - - -17 

'Dark loam - - - - -2 

Clay - - - - - - 1 

[P Basement-bed] f Light coloured blowing 

(or P trace of Old- < sand - - - 3i 

haven beds.) I Small pebbles - * l| 
Blowing sand .... 12^ 

Dark bme clay - - - - li 

Light-blue clay - - - - 2 

Light-coloured loamy sand - • - 3i 

Mottled clay - • - - - 4) 

Blue clay - - - - - 2 

Mottled clay - - - - • 6 

Grey loam - - - - - 1 

Light-coloured sand - - - a 

Green loamy sand - - - • ll 

Dark brown loam - • - -1 

Bright yellow sand - - - - 14 

Mottled sand or loam • • - 2 

Mottled clay • - - - - 2 

Green clay - - - - -2 

^ Green clay and brown flints - - li 



[Beading Beds,<^ 
45 feet.] 



Chalk 



To Chalk 70 
- 30 

100 



Stoke-by-Nayland. In the village. 

Sunk and communicated (from memory) by Mb. Kingsbuby. — F. J. B. 

Brick earth - 6 Feet. 

Sand and gravel • 64 



» 



WELL-SECTIONS. 
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Waldbihgfield. Cement Works, by the River Deben, just N. of the Bush 

Inn. 1881. 

About 8 feet above Ordnance Datum. 

Sunk and oommunicated by Messbs. Bennett, of Ipswich. 

An excellent supply of good water, rising to within 7 feet of the surface. 

Feet. 
[P Alluvium.] Depth of [old] well 

[LondonOlayF] {Si^t^tet]:"^^ '"" '- '■ 

'Dark loam - . - 

Blue clay . . - 

Mottled clay ... 

[EeadingBeds] ^ gjj^'' ^''i*! ; 

Light [-coloured] loamy sand - 
Clay .... 
Green clay and brown flints 



9 
2 

18 
2 
9 
2 
6 
8 
1 
5 



Chalk 



To Chalk 63 
- 62 
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It is difficult to make out the division between the London Clay and 
the Beading Beds. 

Walton. Grarrison Springs. 

Communicated by Lieut.-Col. B. B&ine, B.E. 

Water-level 18 inches above H. W. M. Good supply. Water good, but 
hard. 

Feet. 

London Clay, with hard septaria at 36^ feet (13 inches) and 

at 51 J feet (12 inches) - - - - - 70 

Dark loam [P Basement-bed] - - - - - li 

Running sand [P Beading Beds] - - - - li • 



73 



Westerfield. Brewery. 
Sunk and communicated by Messes. Bennett, of Ipswich. 
Water-level about 105 feet down. Supply good. 

[Drift.] 



[Drift and 

CragP] 



[London 
ClayP] 

[Beading 
Beds, 
30 feet.] 



Chalk - 



B 14651. 



{Clay and marl [P Boulder Clay] 
Stone and coarse sand 
'^ Clean coarse" sand 
Fine sand - - - 

Fine grey sand 
■{ Fine sand 
Fine loamy sand 
Fine running sand - 
Red running sand 

{Brown clay - - - 

London Clay - - - 

Mottled red clay 
Light [-coloured] clay 
Light [-coloured] loamy sand 
Green clay and brown flints 



Feet. 

9 

6 
12 

7 

3 

2 

i 

U 
11 

1 
24 

8 

9 

8 

5 



To Chalk 107 
- 80 

187 



( 
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WHATJfiELD. The Hall. 

Sunk and communicated (from memory) by Mb. Pbttit, of Hadleigb.-^ 

F J B 
Chalky [Boulder] Clay - 60 Feet. 
Chalk . . - 41 ,, 

A well here is noted by the Bev. W. B. Claeke (Trams. Geol. 8oe., ser. 2 
Tol. T., p. 374) as through 40 feet of the Clay and 66 of Chalk. 

Whebstead. 

Rev. W. B. Clabke, Trans. Oed. 8oc., ser. 2, vol. v., p. 382. 

Gravel - 3 Feet. 
Clay . 6 
Crag - 40 






Whittov. Sparrow's Nest, 2 miles N. of Ipswich. 1875. 

Sunk and communicated by Messes. Bennett, of Ipswich. 

Water rose to within 105 feet of the surface. 

Feut 

''Depth of old well - 48 ' 

Clay (blue) - - 24 

Sand (fine) - - 1 

i Blue clay - - 214 

Coarse sand • - 8 

Blue clay - - 4 

^Hard rocky substance - 4 



[Drift and 

P trace of 

Beading Beds.] 



To Chalk 107 
Chalk 293 



400 



Williams Tye Green, S. W. of Kersey. 

Sunk and communicated (from memory) by Mr. Kingsbury, of Boxford, 

and from observation. — F. J. B. 

Feet. 
Stony yellow clay - - - • - - 15 



otony yellow ciay --..-. 

Very dark Boulder Clay, containing a piece of wood very 



little altered 
Tough, green, sandy clay 
Shinffle - 
Boulder Clay 
Brown sand, to water - 



- 29 

2 

5 

10 

2 

63 



Williams Tye Green. Marsh Farm, close by the above. 

Sunk and communicated (from memory) by Mr. Kinosbuby, of 

Boxford.— F. J. B. 
Stiff yellow stony clay - 45 Feet. 
Sand - - . 10 „ 

Pebbly sand, to water - 6 



61 



$t 



9t 



WELL-SECTIONS. 
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WOOLYERSTONE. 

Ret. W. B. Clarke, Trans. Oeol. 8oc.t ser. 2, vol. y., p. 381. 

Soil - - 1 Feet. 

Clay, with water 30 ,, 



To London Clay 31 



tt 



The following borings, just north of our district, were made after the 
publication of the Memoir descriptive of that neighbourhood (Sheet 50, 
S.W. of the Greologieal Surrey Map), and an account of them is therefore 
given here. 

Lavehham. Bolton and Partners, Limited (between the Kailwav Station 

and the Town). 1884. 

Communicated by Col. Sib. F. Bolton, B.E. 

Level of the ground 40 feet below tliat of the rails at the Station. 

Shaft about 7 feet, the rest bored (with 18-inch cylinders 7 feet into the 
Chalk). 

Water-level in the Gravel 16 feet down, and at the same level in the 
tube [from Chalk]. 

Feet. 



[Giaoi.iDrift.]{S^ft«~r' : : : : 

To Chalk 

fSofb chalk (water-bearing fissure at a depth 

of 174 feet) . . . . 

Chalk, 211 feeV< Hard chalk 

Yery hard chalk, with water at a depth of 
258 feet, and with a flint-bed just below - 



} 



60 
17 

77 

159 

52 

288 



Stowkarket. Messrs. Cobbold's Malting, about 100 yards W. of the 

Railway Station. 1884. 

Bored and communicated by Messes. Bennett, of Ipswich. 

Water rose to within 1 foot 9 inches of the surface, several feet above 
the level of the river, near by. 

Tubes driven 15i feet into the Chalk. 



Depth of well [P old] .... 

riiight-coloured clay 
Light-coloured running sand 
Light-coloured clay 
Running sand - 

[Drift and Crag ?] ^ Light-coloured loam 

Very light-coloured Crag 
Septaria • - - 

Crag and sand - 
Green-coated flints 



To Chalk 



Clhalk 



Fket. 

17 

15 

9 

2 

H 

^ 

H 

JL 
2 



2 



57i 
62i 



110 



I 2 
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APPEiroiX B.—TEIAL-BORINGS. (Suffolk.) 

Oapel. Trial-boring, in a field near to and N.W. of the Bailway Station. 

1876. 

Made and commnnicated by Messbs. Bez^bit, of Ipswich. 

Fbbt. 
Subsoil - - - - - I3 

r [Boulder] clay - 22 

[Glacial Drift P] ^ Loam - - 5 

L White sand - - 2 



30i 



Ipswich. Dock Commission. Borings made at the Site of intended new 
Entrance Lock to the Dock (at its S.W. corner). 1878. 

Communicated by Mb. T. Mill£B, C.E. 

Thes^ borings, all within a small area, serve to show the varying 
character of the beds below the river, and the varying depth to the Chalk. 
The accompanying plan. Fig. 27, shows the positions of each boring, which 
could not be well expressed in words ; but it should be remembered that 
it also shows a former state of things, the new entrance having been 
since made. 



Fig. 27. 
Plan of Bori/ngs cU the Southern JEnd of Ipsimch Dock, 



ttl t I « i lo 




- j?^ 



I y ^r 






BORINGS. 127 



L About H feei- below Ordnanco Datum. 

Fket. 
Ooae and gravol - 4} 
Sand and ffrayol • 10 
Sharp Band • - 6 

Chalk and sand - 2 



To Chalk 221 
2. About 13} feet above Ordnanco Datum. 

FliKT. 

Made ground and mixed gravol - - 13| 

Peat 14 

Fine gravel, with dark sand at bottom - H 

Dark brown clay - - - - 3 

Dark brown loam - • - - 5i 

Dark sand - - - - - 2i 

Sand and gravel, chalky at bottom - 8i 

To Chalk m 



3. About 4| feet above Ordnanco Datum. 

Made ground and mixed gravel 

Oose and gravel 

Coarse gravel 

Gravel and ooze 

Fine gravel - * - " 

Sand • - - - 



Feet. 

2 
4. 
3 
3 
24 



To Chalk, nearly 25 

4. About 3 feet lx)low Ordnance Datum. 

Feet. 
Biver mud, with gravel mixed in lower half 8 
Gravel- • - - - - 2 



To Chalk 10 



5. Over 7 feet below Ordnance Datum. 

Feet. 
Ooze and gravel - 2 
Sand and gravel - 7 



To Chalk 9 



6. Over 2 feet below Ordnance Datum. 

Feet. 
Ooze - - -3 

Peat • - - 1 

Gravel and sand - 17 

To Chalk 21 

7. 134^ feet above Ordnance Datum. 

Fbbt, 
Made ground ... - 9 

Ooze and fine gravel - - ' '^i 

Gravel, with sand at lower part - 12| 



To Chalk nearly 29 
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8. Nearly li feet above Ordnance Datum. 

Mixed ooze and gravel - * 5f Feet. 

Sand and gravel , - - nearly 8^ 



I To Chalk about 14J 

9. Over 3 feet below Ordnance Datum. 

Biversand - -6 Feet. 

Coarse gravel - 3J ,, 



}f 



}} 



To Chalk 9J „ 

* 

10. Over 3 feet below Ordnance Datum. 

Ooze and gravel - 3 Feet. 

Sand and graVel - 8 „ 

To Chalk 11 „ 



11. 8 feet above Ordnance Datum. 

Abandoned after 23} feet in sand and gravel, in 
which boulders of sandstone were found. 

11a. 6f feet above Ordnance Datum. 

Feet. 
Ooze • - • - • - 9 

Gravel, top, 17 feet, coarse, the rest fine - 42 
Sand - - - • • • li 

Sand and chalk • - • * 2| 

To Chalk 66 

12. About 9f feet above Ordnance Datum. 

Feet. 
Ooze, sand, and gravel ... 11) 
Fine sand, with shingle in the upper part 9 

To Chalk 20i 

13. 3i feet below Ordnance Datum. 

Feet. 
Mud and gravel - - - -2 

Peat, the Tower hc^lf with gravel - - 2 

Gravel (upper half coarse) and sand - 4i 

Fine loamy sand, bottom foot sharp sand - 7 
Chalk and sand • • • - 2 



To Chalk 17 



14 and 14a. (13f and over 14 feet above Ordnance Datum) did not reach 
Chalk, but after going through ooze and gravel, were stopped by boulders 
at 22 and 43 feet respectively. * 



14.B 13} feet above Ordnance Datum. 

Soil . - . . - 

Ooze and gravel ... 

Dark loam - - 

Gravel, upper half coarse, lower fine 
Sand . • • ■ • 



Feet. 
9 

5ll 



4 
6 



To Chalk and brown flints 27 
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15. About 14i foot above Ordnance Datum. 

Fbkt. 

Soil . ' . - • - - about 9} 

Oose and gravel - - • - 7 

Gravel, Coarse and fine* • -48 

Coarse sftnd ... - - 6 

Pipe-clay, the lower half with coarse sand - 2 
Chalk and black clay - - -3 

To Chalk 76f 

16. 3i feet above Ordnance' Datum. 

Fbkt. 

Beach - - • - - 1 

Peat - • - - - - 1 

Gravel [P chiefly mixed with clay] - - 4 

Sand, loamy, then fine, then coarse - 12 

Gravel, with sand at top part, loamy at 

bottom part - • « - 12 

To Chalk 30 



17. 12 feet above Ordnance Datum. 

Fkkt. 
Made ground, mixed, chiefly gravel - 13 

Clean gravel - " - - • - 18 

Soft chalk - • - • - 8 

39 



18. 7\ feet above Ordnance Datum. 

Feet. 
Made ground, mixed, chiefly gravel about 13 
Gravel - - - - ,, 11 

Stiffdhalk - - . . . 18 

42 



Ipswich. Borings alone the line of the Intercepting Sewer, from the 
Gasworks to the end of the London Hardway (along the left side of 
the Orwell). 

Communicated by Mb. P. Bbuff, C.E. 

20. S.B. of Gasworks, and N. of Myrtle Street ; and 19, S. of Myrtle 
Street. 

Made ground (gravelly) - 11 Feet. 

Gravel - - - 3i and 2i „ 

18. Junction of Clifton Boad and Mile End Boad. 

Feet. 
Made ground (gravelly) - 4 
Mud [allnviumj - . 3J 

Gravel - - - 6 

Clay . > ;. . l- 

17. Fork of roads north of the Cliff Brenvery — 

Ft. Ins. 
Soil and made groittod - - 4 8 

Sand (18 inches) and gravel - 5 2 

Black clay f? alluvial) - - i 
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16. Boad just North of the Cliff Brewery. 

Ft. Ins. 
Eoad material - - • * 4 

Sand, with a foot of grayel at bottom « 4 
Fine sand - • •> -62 

Clay (chalky) - • - • 6 

[These last two may be Beading Beds.] 

16. Close to the central part of the Cliff Brewery. 

Ft. Ins. 
Boad material - - . - - 2 9 

Gravel, dry sand, wet sand, and grayel 7 3 
Clay - - • - - 6 

14. South of the Cliff Brewery and Shipyard, at edge of shore. 

Ft. Ins. 
Boad material - - - - - 3 8 

Black mud, with stones [alluvial] - - 1 7 

Sand (6 inches) and hard clay [Beading Beds] -45 

13. Below high-water mark, 5 chains southward of 14. 

Vt In8 
Soft clay [P alluvial] - 8 4 
Chalk - . - 6 

12. Below high -water mark, about 4 chains S.S.W. of 13 (opposite 

Ft. Ins. 

Sand and then gravel - 6 8 

11. Below high- water mark, 5 chains S.W. of 12. 

Ft. Ins. 
Coarse gravel, sand, and fine gravel - 7 2 
Blue clay [Beading Beds] - - 1 6 

10. Below high-water mark, 11 chains from 11, by Hog Island. 

Fbet. 
Mud (18 inches) and soft clay [alluvium] - 5i 
Chalk . - - - - - 7J 

9. Below high-water mark, 7 chains frem 10, by Hog Island. 

Feet. 
Mud - - - - 2 

Sand - - - - 2} 

Hard clay [Beading Beds] - 3| 

8. Below high-water mark, about 6 chains from 9, by S. end of Hog 
Island. 



E 



Ft. Ins. 
P Alluvium] Soft clay, sand (8 inches) and clay - 6 7 
P Biver Drift] Sand with gravel at bottom (6 inches) 2 1 

7. Below high-water mark, about 6i chains from 8. 

Ft. Ins. 
Sand - . - 7 

Brpwn [P London] clay - 2 6 

6. Below high- water mark, 6 chains from 7. 

Ft. Ins. 
Sand - - 6 10 

Gravel - - 1 10 

5. Below high- water mark, about 6 chains from 6. 

Ft. Ins. 
Mud [alluvial] - - - - - -10 

Loam and gravel - - - • - 5 2 

Loamy clay and hard clay (18 inches) [P London Olay] 4 6 
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4. Below high- water mark, 5 chains from 5 [P included in the 
Sewerage Outfall Works]. 

Fbet. 

Loam with a little gravel • - • - r 6 

Soft clay - - - - - - -li 

Gravel •-•••.••! 

[? London Clay] Soft clay, wet clay (6 inches), and hard clay 3i 

3. On the London Hardway, below high- water mark [? included in the 
Sewerage Outfall Works], about 6 chains from 4. 

Fkbt. 
Gravel [pathway of the ** hard "] - IJ 
Mud [alluvial] - - - 4 

Hard brown [P London] clay - - 2^ 

2. On the London Hardway, about 5^ chains above low- water mark. 

Ft. Ins. 

Gravel [pathway of the •' hard "] - 2 8 

t^^^^nBark soft peat - 2 3 

Dark gravel - - - 6 

1. On the London Hardway, less than 3 chains above low- water mark. 

Ft. Ins. 
Gravel [pathway of the ** hard "] - 3 

Mud[al&vial] . - - - 6 

Gravel, top foot fine, light-coloured and 
with shells, the rest (mrk - - 1 10 

Ipswich. Yiaduct of the Felixstow Railway, Spring Road. Four trial 
borings, for N. and S. piers and abutments. 1876 P 

Communicated by Mb. H. Jones, C.E. 

Level of road at viaduct about 46 feet. 

Soil - - - - about 2 Feet. 

London Clay - about 20 to 22 ,, 

Hard sand and gravel • 12 or 13 



if 



Obwell Biveb. Three borings at Butterman's Bay, about 2 miles below 

Pin Mill. 

Oommimicated by Mb. T. Milleb, Engineer to the Ipswich Dock 

Commission. 

At the bottom of the river, 22 feet below low water. 

Gravel, not bottomed - - 8 Feet. 

Walton Battebt, northern end. 1872. 

Commimicated by Lieut. -Colonel B. Bbine, B.E. 

Feet. 
Mud and shingle - - - 5 

Clean shingle - - - 5 

Stiff blue clay - - - 2i 

Shell and sand - - - 8 

Hard mattiBr, like sandstone - i 

21 



GEOLOOV OF IPftWIOH, ETC. 



APPENDIX 0, 
l?UPPLEMEKTARV NOTES TO OTHER MEMOIES. 



■ 1, Seotioss at Subbobv. 



t47.) 



In 1879, the year aftar the pnblica tion of the Memoir on Shoot 47, 1 bad 
ocoasion to re-visit Sndbtiry, iind then got Bome additional infonnation of 
sectiona in that town, onlj just west of the border of the district dsBcribed 
in the present Memoir. It will ho well, therefore, to give thia information 
here, aa it will probably be a long time before a second edition of the 
Memoir on Sheet 47 is culled for. It may be noted that in that Memoir 
Home Sudbury Hcctions tbut are jnat within thf margin of Sheet 48 N.W. 
are deecribed. 

The new Victoria Brickyard, a little N. of Ballingdon Windmill, showed 
the following Ijeda ; — 

T> t 1^1 '1 r Brown-bedded lirickearthi at the lower part, wilh 
n -p. 1 irregular beddings of sand ; nn to 10 feet. 

"""■ [GraTel and Bond; several feet. 

The beds were seen to rise S.W. at as mnch as 16° (with only a little 
gravel below the brickearth generally), and then Thanot Sand (pink eanil 
and clayey gvocn sand), wae showu, up to about 5 feet thick, bnt much 
disturbed, with the Chalk rising np very irregnlarly. Juat S,, alongside 
the lane, the Tlianet Sand was cut into nt the surface. 



Pig. 28, 

Seetian in the Ohalk Pit at S^ufburij Wnteti'!m-l;e. 




a. Pinkish Boulder Clay. 

b. Pale grey ., „ 

c. Green Band : base of Thaoel Bods, iip ti 

d. Chalk. 



t Ihnn a feet in parts of (he pit. 



The pit close to, and southward of, the Waterworks (seo p. bZ of 
Memoir), was more open, and the interesting section shown in Fig. 28 waa 
shown. 

It will be seen that at the lower end (towards the valley), the green 
base-bed of the Thanot Sand has been washed, or dragged, over the Ihift 
(that forms part of the mass that plunges down to the bottom of the pit), 
in Bnch a way as to bo perfectly even and contitinons with that part of the 
bed which ie in place; so that it is impossible to mark where the re- 
constructed part begins. 

At the more easterly of the brickyards on the hill N.E. of Sudbury 
(p. 53 of Memoir), the pit, having l>cen cnt farther back, showed a cap of 
palo Bonlder Clay, op bo 6 feet thick, lying evenly on the brickearth, at the 
highest (central) part of the-soction. 

The gap Iwtween the two pits at the N.E. edge of the town, by the 
road to WaldiiigBeld (Fig. 15, p. bi of Memoir), had been rodoccd by 
R half. Thia extension (of the N.E. pit), justified the broken lines in 
the flgnrO) which werr> introdnecd to show the probable connection of the 
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beds in the two pits. In the Victoria Pit, then cut further back, I saw a 
layer of Boulder Clay, up to more than 2 feet thick, near the bottom of 
thegravel No. 3 at one part. 

The pit eastward of tne Cemetery (pp. 55, 56, and Fig. 17 of Memoir), 
had been carried down to the Chalk, bo that the bottom part of the section 
wae as follows : — 

(G. Fine soft Rand, the upper half grey, the lower 
Thanet Beds. < pinkish ; about 94 feet. 

L 7. Clayey greensand ; about 1 J feet. 
a Chalk. 

Moreoyer, the Cra^ sand (4), reached up to a thickness of 15 feet, at the 
western end, with a little Bonlder Clay on it. 

At the Grove, the great brickyard at Balingdon (pp. 57, 58, of Memoir), 
the Bonlder Clay No. 4 was seen to be split into two, by a wed^e-shaped 
mass of grayel (with intercalated Bonlder Clay), up to 10 feet thick, there 
being but little Bonlder Clay below this. The upper part of the clay was 
then mostly darker. 

Probably there have been many further improyements in the sections 
here, perhaps abont the finest in any inland spot in East Anglia, showing 
not only the Glacial Drift, in great complexity ; but also a trace of Bea 
Crag, Eocene beds, and the top part of the Chalk. W.W. 

2. Analyses or Sbftabia fbox Colchesteb. (Sheet 48, S.W.) 

The following analyses of Septaria from the London Clay of Colchester,* 
in the tract to the south, may be of interest. They were not seen in time 
to be inserted in the Memoir on 48 S.W. 

Carbonate of lime 
Silicate of r Alumina 
Alumina \ Silica 
Carbooate of iron 
Uneombined alomina 
Bitomen and water 
Manganese carbonate 
Magnesia carbonate 

95*5 94-92 

Traces of potash and titanic acid were found in both, but no calcic 
phosphate. 

The author remarks that FucHS has found titanic acid in clay from the 
London district, but no reference is giyen. W.H.D. 

^ C. M. Kbrsten. — ^Untenucbung zweier Abanderungen hydraulischen Kalk- 
steines ana der N&he yon Colchester (Essex) in England. Joum. praht, Chem, 
bd. xzy., pp. 817-319 [1842]. 
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APPENDIX D.—LIST OP WORKS ON THE GEOLOGY AND 
PALEONTOLOGY OP SUPPOLK. 



The following List (with 345 entries of works by 122 authors) refers to 
the whole of the county and not merely to that part of it described in thiB 
Memoir : — 

1. Index of Authors, with the Numbebs aetixed to their Works. 



Accum, P., 31. 

Alexander, Capt. H., 59, 68, 75, 83, 84. 
Allman, Prof G. J., 231. 
Anon., 28, 43, 168, 222, 261, 283, 312, 
313. 

Bayne, A. D., 232. 

Bell, A., 200, 201, 213, 223-225, 238, 

234. 
Bell, K. [G.], 168, 225, 234, 307. 
Belt, T., 262, 272. 

Bennett, P. J., 2, 6, 8, 10, 11, 18, 20a. 
Blake, J. H., 5, 6, 10, 13,14, 14a, 18, 

206, 273, 284, 296. 
Bowerbaiik, J. S., HI. 
Brady, H.B., 172. 
Brown, J., 60, 134. 
Bruff, P., 135. 
Bucklaiid, Prof. W., 103. 
Bunbury, Sir H., 35. 
Barrow8, H. A., 258. 
Busk, Prof. G., 132. 

Carpenter, Dr. P., 160. 

Charlesworth, E., 46-48, 51, 53-58, 61, 

69, 92, 192, 192a, 235, 235a, 283. 
Chester, G. P., 121. 
Clarke, Rev. W. B., 62-64, 76, 109. 
Conybeare, Rev. W. D., 34. 
Coode, Sir J., 259. 
Crisp, Dr. H., 202. 
Crowfoot, W. M., 1926, 287. 
Cullum, Sir J., 23. 

Dalton, W. H., 3, 4, 7, 9, 290, 297, 311. 

Darwin, C, 122. 

Davidson, T., 112. 

Dawkins, Prof. W. B., 193, 236, 285, 

291. 
De Luc, J. A., 27. 
Dennis, Rev. J. B. P., 126. 
De Ranee, C. E., 260. 
Desnoyers, — , 65. 
Dowson, E. T., 1926, 288. 
Duncan, Prof. P. M., 226, 237, 246. 

Evans, J., 136, 143, 194, 238. 

Falconer, Dr. H., 127, 161. 

Fisher, Rev. O., 169, 170, 175, 203, 204, 

292. 
Pitch, R., 49. 
Flower, J. W., 176, 205. 



Flower, Prof. W. H., 249, 263, 274. 
Forbes, Prof. E, 113, 114. 
Frere, J., 26. 

Geikie, Prof. J., 250. 

Gillingwater, E., 24. 

Clyde, J., 128. 

Godwin-Austen, R. A. C., 171, 195. 

? Go wing, — ,310. 

Gunn, Rev. J., 130a, 177-179, 196- 

1966, 206, 214, 214a, 226a, 247, 251, 

264, 298, 314. 

Haime, J., 106. 

Ilarmer, P. W., 180, 199, 206a, 230, 243, 

252, 275, 281, 282. 
Harrison, W. J., 299. 
Hele, N. P., 215. 

Henslow, Prof. J. S., 93, 94, 97-99. 
Henslow, Prof., 276. 
Herapath, T. J., 110. 
Hughes, Prof. T. McK., 239, 285a. 
Hull, Prof. E., 180a. 
Hurwood, E., 140, 
Huxley, Prof. H. T., 151. 

Jecks, C, 2066, 216. 

Jeffireys, Dr. J. G, 143a. 

Jenyns, Rev. L., 181. 

Jones, Rev. H., 207. 

Jones, Prof. T. R., 129, 152, 172, 240. 

KendaU, P. P., 305. 
King, Rev. S. W., 182. 
Knights, — ,261. 

Lankester, Prof. E. R., 147, 153, 154, 
162, 163, 183, 184, 197, 208-210, 217, 
218, 277, 293. 

Loome, B. T., 148. 

Lubbock, Sir J., 164. 

Lyell, Sir C, 42, 44, 66, 70, 71, 77- 
85, 115, 116, 149. 

Mackie, S. J., 144. 
Maw, G., 155, 185-188, 198, 211. 
Mitchell, Dr. J., 67. 
Milne-Edwards, Prof. A., 106. 

Nail, J. G, 173. 

Newton, E. T., 20, 294, 806. 

Norton, H., 265. 



BIBLIOGRAPHY, 
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Owen, Sir B., 80, 86, 89, 90, 93, 124, 
145, 219. 

Pftlmer, C. J., 241. 

Parker, W. K., 152, 172, 240. 

Patdson, S. R., 150. 

Penning, W. H., 1, 16, 266. 

Phear, Sir J. B., 125. 

Phillips, Prof. J., 117. 

Phillips, W., 34. 

Pickering, Rev. B., 22. 

PresttricA, Prof. J., 104, 107, 119, 141, 

142, 156, 165, 227, 300, 301. 
Pri^, H., 189, 212, 302, 308. 

Bajnbird, H., 100. 

Bedman, J. B., 157. 

Beid, C, 12, 19. 

Beid, W. C, 267. 

Bingler, Thomson, T. G., 105. 

Bobberds, J. W., 37. 

Bose, C. B., 96, 137, 146. 

Scott, G., 242. 

Seekamp, N., 28. 

Skertchly, S. B. J., 11, 15, 17, 2856, 289. 

Smith, W., 29, 32, 33. 

Sowerby, J., 27a, 30, 33a, 34a, 36rt. 



Sowerby, J. D., 36a, 37a, 82a. 
Symondc, Bev. W. S., 268. 

Taylor, J. £., 212a, 222, 228, 248, 253- 

255, 269, 278, 278a. 
Taylor, B.C., 36, 38-41. 
Tnmmer, J., 131. 

Voelcker, Dr. A., 138. 

Wake, Dr. B., 87. 
Walcott, Bev. M. E. C, 139. 
Whitaker, W., 1-6, 9, 16, 18, 256, 279, 

309, 310. 
White, W., 123. 
Wiggins, J., 101. 
Wood, S. v., 45, 72-74, 81, 82, 88, 91, 

102, 108, 118, 120, 130, 133, 174,243, 

244, 257, 281,289a, 303. 
Wood, S. v., Junr., 158-159a, 166, 174, 

190-191a, 199, 220, 221, 230,243, 245, 

270, 280-282, 295, 303. 
Woodward, B. B., 296a. 
Woodward, Dr. II., 167. 
Woodward, H. B., 19, 271, 286, 304. 
Woodward, S., 50, 52. 
Wright, T., 21. 

Young, A., 25. 



2. Geological Suevey Publications. 

Mcips. 

1. Sheet 47 (small pajt on N.E. Clare, Long Melford, Sudbury). By 
W. Whitakee and W. H. Penning. 1881. Drift Edition, 1884. 

2. Sheet 48, N.W. (all but S. part : Hadleigh, Ipswich, Nayland). By 
W. Whitakbr and F. J. Bennett (chiefly). 1882. 

3. Sheet 48, N.E. (all but S.W. part: Felixstow, Ipswich). By 
W. Whitakee and W. H. Dalton. 1882. 

4. Sheet 49, S. (Aldborough). By W. Whitaker and W. H. Dalton 
(chiefjpart). 1883. 

5. Sheet49, N. (Southwold). By W. Whitaker and J. H. Blake. 1883. 

6. Sheet 50, S.W. (Bildeston, Lavenham, Mendlesham, Needham 
Market, Stowmarket). By W. Whitaker, F. J. Bennett, and J. H. Blake 
(chiefly). 1881. 

7. Sheet 60, S.E. (Debenham, Framlingham, Saxmundham, Wood- 
bridge). By W. H. Dalton. 1883. 

8. Sheet 60, N.W. (all but N. part : Botesdale, Eye, Ixworth). By 
F. J. Bennett. 1883. 

9. Sheet 50, N.E. (all but N.W. comer ; Halesworth). By W. Whitaker, 
W. H. Dalton (chiefly), and F. J. Bennett. 1884. 

10. Sheet 61, S.E. (all but W. part: Bury St. Edmunds). By 
F. J. Bennett and J. H. Blake. 1882. 

11. Sheet 51, N.E. (all but W. part : Mildenhall, Thetford). By 
F. J. Bennett and S. B. J. Skertchly. 1883. 

12. Sheet 66, S.E. (small part on S.E. Beccles, Bungay). By C. Eeid. 
1881. 

13r Sheet 67, S. (greater part : Lowestoft). By J. H. Blake. 1882. 
14. Sheet 67, N. (small part on S.). By J. H. Blake. 1881. 

Horizontal Section, 

14a. Sheet 128. Section of the Suffolk Olifls at Kessingland and 
Pakefleld, and at Gorton. By J. H. Blake. 1884. 

Memovrs, 

16. The Geology of the Fenland. By S. B. J. Skertchly. 1877. 

16. The G^eology of the N.W. part of Essex, and the N.E. part of Herts, 
with Parts of Cambridgeshire and Suffolk (Sheet 47). 1878. (Part). By 
W. Whitaker and W. H. Pihjning. 
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17- Ou the Maimfooture oFGiin-fliats, the Motbods of Excavating for 
Flint, the Ago of Falffiolithic Man, etc., by S. B. J. Skkbtculy, 1879. 

18. The Geology of the Neighbourhood of Stowmarktt (Sheet -W. 8. W.). 
By W. Whitakeb, P. J. Bensbtt, and J. H. Blake. 1881. 

19. The Geology of the Countrv around Norwich (Fart : inclndee 66, 
3.E,), by H. B. Woodwaed aad C. Bbid. 1881. 

20. Newtos, E. T.— The Vertebrata of the I'oreet Bod Sei-ies of Norfolk 
and Suffolk, 1882. 

20a. Tho Geology of the Country aruuad Diss. (Sheet 50 N.W.) By 
P. J. Bennett. 1884. 

20b. Explanation of Horizontul fjoutiuiis, ^heet 1'28 [Beo 14a]. By 
J. H. Blake. 1885. 

3. Ltsi on Books, Pafkus, £Tc. UuaoNOLouitALLV Ajuu.Me£D. 

Home general works untorcd io Appendix I. of The Geology of the 
London Basin, Part 1. [Geoh-fical Survey Memoira, vol. iv., 1872) may 
refer to Suffolk. 

1668. 

21. WuicUT, T.— A curioUH and exact Belatiou of a Sand-lload, trhiah 
hath lately OTerwhelmed a greut tract of Land in County of Saffolk. 
Phil. Trails, vol. iii., no. D7, p. 722. 

I7i5. 

SS. Pickering, Rev. B. — A Letter conuerning the Uannring of Laud 

with fossil ahcllB [Woodbridge]. Phil. Trans., vol. xliu., no. 474, p. 191. 

1784. 

23. Cblltjm, Sm J.— The History and Antiquities of Hawstead in the 
County of Saffolk. [Note of Soile, and Account of Well at Hardwick, 
p. 230!] 4to. L(mdm. M. 2 in 1813. 

17iW. 

24. GiLUi^GWATEH, K. — An Hiaturical Account of the Ancient Town of 
Lowestoft, in the County of Suffolk, &c. [Changes of tho Coast See. 
noticed, pp. 23-32, 44-48.1 4to. Zondoii. 

179 1. 

25. YouNO, A. — General View of tho Agi 
Suffolk[MapaHd Account of Soils], 4to. L 

n 1797. 

1800. 

26. PuEBE, J. — Account of Plint-Weapons discovered at Home in 
Suffolk. ArcktBohgia, vol. xiii., p. 204. Beprinted by PBESiwicff, 1861 
(No. 141). 

1811. 

27. Db Luc, J. A. — Geological Travels. Translated (rota, the French 
MS. 8vo. Loudon. VoL ii., pp. 2-8, 16-18 (refers to waste of coast). 

1812-15. 

27a. SowEHBT, J.— The Mineral Conchology of Great Britain, vol. i. 

1814. 

28. Anon.— Inquii'endu about Ipswich Spa Waters [moatly quotation 
from an old book]. The Eaet Anglian, p. 60, Beply by H. Seekaup, p. 
110. 

181ti. 

29. Shith, W.— Strata identified by organized Poaaila, 4to. Lond. 
(Suffolk, pp. 2, 5). 

30. SowEBBi, J. — The Mineral Conchology of Great Britain, vol. ii., 
pp. 13 P, 16-18 P. 
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i8iy. 

31. AccuM, F.— Guide to the Chalybeate Soring of Thetford. 8vo. 
London. (Analysis of the water in PhiL Mag,, vol. liii., p. 359.) 

P Norfolk or Suffolk.] 

32. Smith, W.— Geological View and Section through Suffolk to Ely 
[from Bawdsey]. 

33. Geological Map of Suffolk. 

1819-22. 
33a. SowjBRBY, J. — The Mineral Couchology of Great Britain, vol. iii. 

1822. 

34. CoHTBEAiiE, Bet. W. D., and W. Phillips. — Outlines of the Geology 
of England and Wales. 8yo. London. 

1822,23. 
34a. SowsRBY, J. — ^Tne Mineral Conchology of Great Bntain, vol. iv. 

1824. 

35. BuNBUBY, Sib H.—On the Strata observed in boring at Mildenhall 
in Suffolk. Trane. Choi. 8oc., ser. 2, vol. L, p. 379. 

36. Taylob, B. [0. P]— On the Alluvial Strata and on the Chalk of 
of Norfolk and Suffolk. Ikid., p. 374. 

1824, 25. 

36a. Sowebby, J. and J. D. — ^The Mineral Conchology of Great Britain, 
vol. V. 

1826. 

37. BoBBBBDs, J. W. — Geological and Historical Observations on the 
Eastern Tallies of Norfolk. 8vo. Xiomlon and Norwich. (Befers also to 
Lothingland. in Suffolk.) 

1826-29. 

37a. SowEBBY, J. and J. D.^The Mineral Conchology of Great Britain, 
vol. vi. 

1827. 

38. Taylob, B. C— On the G^eology of East Norfolk . . . [refers to 
Suffolk]. Phil. Mag., ser. 3, vol. i., pp. 277, 346. Beprinted, with 
additions, in a separate form, with the following two. 

39. — . — On the Natural Embankments formed against the German 
Ocean, on the Norfolk and Suffolk Coast, and the Silting up of some of 
its Estuaries. Phil. Mag., ser. 3, vol. i., p. 295. 

40. . — On the Geological Features of the Eastern Coast of 

England . . . J&t(2., p. 327. 

1828. 

41. Taylob, B. C. — Beview of Martin's * Geological Memoir on Western 
Sussex ' and Bucldand's * Formation of the Yalley of Ringsclere, &c.* 
[Befers to Suffolk.] Mag. Nat. Hist, vol. i., p. 249. 

1830. 

42. Lyell, [Sib] C. — Principles of (Jeology, vol. i. 8vo. London. (Waste 
of coast, pp. 271-275.) (Many later editions.) 

1831. 

43. Anon. (G. M.) — A Black Mineral Substance found in Clay [Section 
near Lowestoft]. Mag. Nat. Hist., vol. iv., p. 191. 

.1833. 

44. Lyell [Sib] C— Principles of Geology, vol. iii. (Crag, pp. 171-182.) 
8vo. London. Many later coitions. 

1834. 

45. Wood, S. V. — [On Lacustrine Formations, Suffolk.] Mag. Nat. 
Eiet, vol. vii., p. 274. (Befers to Stutton.) 
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1836. 

46. Chableswobth, E. — On the Orag of part of Essex and Snffolk. Proc. 
Geol. 8oc,, vol. ii., no. 41, p. 195. 

47. . — Observations on the Crag-formation and its Organic 

Remains : with a View to establish a Division of the Tertiary Strata 
overlying the London Clay in Snffolk. Fhil. Mag., ser. 3, vol. vii., p. 81. 

48. . — Eeply to Mr. Woodward's Remarks on the Coralline Crag; 

with Observations on certain Errors which may affect the determination 
of the Age of Tertiary Deposits. Ibid,, p. 464. 

49. Fitch. B. — On the Coralline Crag of Bamsholt and Orford. Ibid., 
p. 463. 

50. WooDWAED, S. — Some Remarks upon the Crag Formation of Norfolk 
and Snffolk. Ibid., p. 353. 

1836. 

51. Chableswoeth, E. — On the Crag of Snffolk, and on the Fallacies 
connected with the Method now usually employed for ascertaining the 
relative Age of Tertiary Deposits. Phil. Mag., ser. 3, vol. viii., p. 529. 
See also (under different title), Edi/n. New Phil. Joum., vol. xzii., p. 110, 
Bep. Brit. Assoc, for 1836, Mag. Na^. Hist., vol. ix., p. 537. (Abstract. 
P in full in Records of Ghneral Science, vol* iv., p. 465.) 

52. "WooDWAED, S. — On the Crag Formation ; in answer to Mr. Chai^les- 
worth's ** Beply." Phil. Ma^g., ser. 3, vol. viii., p. 138. 

1837. 

53. Chablbswoeth, E. — A Notice of the Remains of Yertebrated Animals 
found in the Tertiary Beds of Norfolk and Suffolk. R&p. Brit. Assoc, for 
im^,^ Sections, p. 84 (in full in 1838, see 61). 

54. . — Observations on the Crag, and on the Fallacies involved in 

the present System of Classification of Tertiary Deposits. Phil. Mag., 
ser. 3, vol. x , p. 1. 

55. . — Notice of the Occurrence of Yoluta Lamberti on the Suffolk 

Coast ; with Observations upon its Claim to rank with existing Species. 
Ma^. Nat. Hist., ser. 2, vol. i., p. 35. 

56. . — Observations upon Voluta Lamberti, with a Description 

of a gigantic Species of Terebratula from the Coralline Crag. Ibid. , p. 90, 

57. .—Notice of a new Fossil Shell from the Coast of Suffolk. 

Ibid., p. 218. 

58. . — Notice of the Teeth of Carcharias megalodon occurring in 

the Bed Crag of Suffolk. Ibid., p. 225. 

1838. 

59. Alexandee, Gapt. [H.] — Letter explanatory of casts of portions of 
Mastodon teeth from the crag, and on the occurrence of a particular bed 
containing Echini in the coralline crag at Sudbourne. Proc. Oeol. 8oc., 
vol. iii., no. 59, p. 10. 

60. Beown, J. — Bones of Mammalia in the Crag. Mag. NcU. Hist., ser. 2, 
vol. ii., p. 346. 

61. Chaeleswoeth, E. — A Notice of the Bemains of Vertebrated Animals 
occurring in the Tertiary Beds of Norfolk and Suffolk. Ibid., p. 40. 

62. Claeke, Bev. W. B. — Note on the Crag Beds of Suffolk and Essex. 
Ibid., p. 162. 

63. . — Letter in reference to the alleged occurrence of the bones 

of terrestrial Mammalia in the red and coralline Crag of Suffolk. Ibid. « 
p. 224. 

64. . — Letter on the Non-identity of Suffolk Diluvium and Crag. 

lUd., p. 285. 

65. Desnoyees, — . — Considerations upon the position in the Tertiary 
System to which the Faluns of the Loire and the Crag of England ought 
to be referred ; and upon the difficulty of determining their relative age 
solely by the law of the proportional number of fossil species analogous 
to species now in existence. Ibid., p. 111. Translated from BuU, Boc. 
Oeol. Frame, t. viii., p. 203 (1837). 
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66. Lyell, [Sir] C— Outline of the Geology. Pp. xx., xxi. of J. Gage's 
" History and Antiquities of Suffolk. Thingoo Hundred. '* Fol. London, 

67. Mitchell, D&. J.~On the Drift from the Chalk and the Strata 
below the Chalk in the counties of Norfolk, Suffolk, etc. . . . Proc. 
Choi. Soc,, vol. iii., no. i., p. 3. 

1839. 

68. Alexander, (Capt.) H.— Teeth of the Mastodon. Mag. Nat. Hiet, 
ser. 2, vol. iii., p. 466, 

69. Charlesworth, E. — Illustrated Geological Notices. 1. On the 
discovery of a Portion of an Opossum's Jaw in the London Clay near 
Woodbndge, Suffolk. 2. On some Fossil Teeth of the Genus Lamna from 
the same Deposit.* Mag. Nat. Hist., ser. 2, vol. iii., p. 448. 

70. Ltell, [Sir] C— [Letter on the Crag.] Bull. Soc. Oeol. France^ 
t. X., p. 321. 

71. . — On the Relative Ages of the Tertiary Deposits commonly 

called ** Crag," in the Counties of Norfolk and Suflblk. Mag. Nat. Hist., 
ser. 2, vol. iii.,, p. 213. Long abstract in Proc. Geol. Soc, vol. iii., no. 63, 
p. 126. 

72. Wood, 8. V. — Descriptions of the Species of the Genus Lima, from 
the Coralline Crag, in his Cabinet. Mag. NiU. Hist., ser. 2, vol. iii., p. 323. 

73. . — Letter announcing the discovery of Fossil Quadrumanous 

Bemains near Woodbridge, Suffolk. I6Mi.,p. 414. With a Description 
of the Fossil mentioned in the preceding Letter, by [Sir] R. Owen, 
p. 446. 

74. .—On the Fossil Shells of the Crag. Ibid,, p. 460. 

1840. 

75. Alexander, Capt. H. — The Soils of East Suffolk considered Geo- 
logically. 8vo. Woodbi'idge. 

76. diiARKE, Rev. W. B. — On the Geological Structure and Phasnomeua 
of the County of Suffolk, and its Physical Relations with Norfolk and 
Essex. Trans. Oeol, Soc., ser. 2, vol. v., p. 359. 

77. Lyell, [Sir] C. — On Remains of Mammalia in the Crag and London 
Clay of Suffolk. Bev. Brit. Assoc, for 1839, Sectiom, p. 69. 

78. . — On tne discovery of Fossil Teeth of a Leopard Bear and 

other- animals in a Crag Pit at Newbourn in Suffolk. Ann. Nat. Hist., 
vol. iv., p. 186. 

79. . — On the occurrence of Fossil Quadrumanous Marsupial and 

other Mammalia in the London Clay near Woodbridgo in Suffolk. Ibid,, 
p. 189. 

80. Owen, [Sir] R. — Description of the Mammalian Remains found at 
Kyson in Suffolk .... Ibid,, p. 191. 

81. Wood, S. V. — On the Fossil Shells of the Crag (continued). Mag. 
Nat. Hist, ser. 2, vol. iv., pp. 230, 294. 

82. .—A Catalogue of Shells from the Crag. Ann, Nat, Hist, 

vol. vi., p. 243. 

1840-46. 

82a. SowERBY, J. and J. D. ? — ^The Mineral Conchology of Great Britain, 
vol. vii. 

1841. 

83. Alexander, Caft. [H.]— On the Annual Destruction of Land at 
Easton Bavent Cliff, near Southwold. Proc, GeoL Soc, vol. iii., no. 79, 
p. 445. 

84. . — Treatise on the nature and properties of the Soils of Norfolk, 

Suffolk, and Essex, chemically and geolo^cally considered, in relation to 
agricultural purposes: including the Prize Essay upon the nature and 
properties of the Soils of East Suffolk (see 1840). 8vo. London and 
Woodbi'idge, 

85. Lyell, [Ser] C. — On the Faluns of the Loire, &c and 

on the relative age of the Faluns and Crag of Suffolk. Proc. OeoL Soc,, 
vol. iii., no. 79, p. 437. 
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86. OwEK, [Sib] B.— Description of some Molar Teeth from the Eocene 
Sand at Kysou in Suffolk^ indicative of a new Species of Hyracotherium. 
Ann, Nat Hist., vol. viii., p. 1. 

1842. 

87. Wake, Dh. E. — Southwold and its Vicinity, Ancient and Modern. 
(Chap. X., pp. 211-217, Geology and Fossils.) 8vo. Lo^idon, 

88. Wood, S. V. — A Catalogue of Shells from the Crag (continued). 
Ann, Nat. Hist., vol. ix., pp. 456, 527. 

1843. 

89. Owen, [Sib] R. — Report on the JBritish Fossil Jifammalia. Bep. 
Brit. Assoc, for 1842, p. 54. 

1844. 

90. Owen, [Sik] R. — Report on the British Fossil Mammalia (continued). 
Bep. Brit. Assoc, for 1843, p. 208. 

91. Wood, S. V. — Descriptive Catalogue of the Zoophytes from the 
Crag. Ann. Nat. Hist, vol. xiii., p. 10. 

1846. 

92. Chakleswokth, E. — On the Occurrence of the Genus Physeter (or 
Sperm Whale) in the Red Crag of Felixstow. Proc. Geol. 8oe., vol. iv., 
no. 99 J). 286, and Quart. Journ. Geol. 8oc., vol. i., p. 40. 

93. Henslow, Pbof. J. S. — On Concretions in the Red Crag at Felixstow, 
Suffolk. With an Appendix consisting of a description of the Fossil 
Tympanic Bones referable to four distinct species of BalsBna, by [SibI 
R. Owen. Proc. Geol. Soc, vol. iv.', no. 99, p. 281, and Quart. Jowrn. Geol. 
8oc., vol. i., p. 36. 

1846. 

94. Henslow, Pboe. J. S. — On Nodules, apparently Coprolitic, from the 
Red Crag, etc. Bep. Brit Assoc, for 1846, Sections, p. 61. 

96. Owen, [Sib] R.— A History of British Fossil Mammals and Birds, 
8vo. London. 

96. Rose, C. B. — On the Occurrence of a Fossil Petro-tympanic Bono of 
a Whale from the Crag near Ipswich. Quart. Jowni. Geol. 8oc., vol. ii., 
p. 32. 

1848. 

97. Henslow, Rev. Pbop. J. S. — On Detritus derived from the London 
Clay and deposited in the Red Crag. B^. Brit Assoc, for 1847, Sections, 
p. 64. 

98. . — On Fossil Phosphates. Gardeners' Chronicle, p. 180. 

99. . — On the Phosphate Nodules of Felixstow in Suffolk. Und,, 

p. 764. 

100. Raynbikd, H. — On the Farming of Suffolk [with Remarks on the 
Soils, &c. and Map]. Jov/rn. B. Agric. 8oc., vol. viii., p. 261. 

101. Wiggins, J.— On Fossil Bones found in the Crag of Suffolk. Quart. 
Jov/ru. Geol. 8oc., vol. iv., p. 294. 

102. Wood, S. V. — The Crag MoUusca, or, Description of Shells from 
the Middle and Upper Tertiaries of the East of England. Part 1. Univalves. 
PaloBontograjph. Soc. 

1849. 

103. BucKLAND, Rev. Pbof. W. — On the Causes of the general Presience 
of Phosphates in the Strata of the Earth and in all fertile soils; with 
Observations on Pseudo-Coprolites. (Brit. Assoc.) Jou/m. B. Agric. Soc., 
vol. X. , p. 620. 

104. Pbestwicu, [Pbop.] J. — On some Fossiliferous Beds overlying the 
Red Crag at Chillesford, near Orford, Suffolk. Qvxirt. Journ. Geol. Soc., 
vol. v.> p. .346. 

105. Ringleb-Thomson, T. Cf.— On the Position in which Shells are 
found in the Red Crag. Ibid., p. 346. 



BIBLIOOBAPHT. 141 



1850. 

106. Milne-Edwajids, Pbof. A., and J. Haime. — A Monograph of British 
Fossil Corals. Part I. (Tertiary and Cretaceous.) PaloBontograph. 8oc. 

107. Fbestwich, [Prof.] J. — On the Structure of the Strata between the 
London Clay and the Chalk. Part I. The Basementrbed of the London 
Clay. Quart. Joum. Oeol. 8oe., vol. vi., p. 262. (Suffolk, pp. 271-273.) 

108. Wood, S. V. — ^A Monograph of the Crag MoUusca, .... Part II. 
Bivalves (No. 1, pp. 1-150, pis. i.-xii.) Palceontograph. 8oc. [? Not really 
published until 11^1.] 

1851 

109. Clabke, Rev. W. B. — A few Bemarks upon the Crag of Suffolk. 
Ann. Nat. Hist, ser. 2, vol. viii., p. 205. 

110. Herapatu, T. J. — Some Observations on the Chemical Composition 
and Agricultural Value of the Fossil Bones and Pseudo-Coprolites of the 
Crag. Joum. B. Ag^'ir. 8oc., vol. xii., p. 91. 

1852. 

111. BowEiiBANK, J. S. — On the probable Dimensions of Carcharodon 
Magalodon from the Orag. Ann. if at. Hist, ser. 2, vol. ix., p. 120. 

112. Davidson, T. — ^A Monograph of British Tertiary Brachiopoda. 
PaloBontograph. 8oe. 

113. Forbes, Prof. E. — Monograph of the Echinodermata of the British 
Tertiaries. Jhid. 

114. . — On the Echinodermata of the Crag (abstract). Bep. Brit 

Assoc, for 1851 , 8ections, p. 58. 

115. Ltell, Sir C. — On the Tertiary Strata of Belgium and French 
Flanders. Qua/i-t. Jouf^i. Geol. 8oc., vol. viii., p. 277. (Infers to Suffolk.) 

116. . — On the Occurrence of a Stratum of Stones covered with 

Barnacles in the Qed Crag at Wherstead, near Ipswich. Bep. Brit. Assoc. 
for 1851, 8ection8, p. 65. 

117. Phillips, Prof. J. — On the Structure of the Crag. Ibid., p. 67. 

1853. 

118. Wood, S. V. — ^A Monograph of the Crag Mollusca, .... Con- 
tinuation of Bivalves. (Part 2. No. 2. Pp. 151-216, Pis. xiii.-xx.) 
PaicBontograph. 8oc. 

1854,. 

119. Prestwich, [Prof.] J . — On the Structure of the Strata between the 
London Clay and the Chalk in the London and Hampshire Tertiary 
Systems. Part II. The Woolwich and Beading Series. Qtuirt. Joum. 
Oeol 8oc., vol. X., p. 75. (Suffolk, pp. 92, 93.) 

120. Wood, S. v. — On some Tubular Cavities in the Coralline Crag at 
Sudboum and Gedgrave near Orford. Phil. Mag., ser. 4, vol. vii., p. 320. 

1855. 

121. Chester, G. F. — ^A Brief Sketch of the Antiquities of the Valleys 
of the Waveney and Yare. (Befers to implements from Hoxne.) Norf. 
Arch., vol. iv., p. 310. 

122. Darwin, C. — ^A Monograph on the Fossil Balanidse and Verrucidse 
of Great Britain. Palceontograph. 8oc. 

123. White, W.— History G-azeteer and Directory of Suffolk (Soils, 
pp. 43, 44). 8vo. 8heffield. 

1856. 

124. Owen, [Sir] B. — Description of some Mammalian Fossils from the 
Bed Crag of Suffolk. Quart. Joum. Geol. 8oc., vol. xii., p. 217. 

125. Phear, [Sir] J. B. — On the Geology of some parts of Suffolk, 
particularly of the Valley of the Gipping. Trans. Canibridge Phil. 8oc., 
vol. ix., pt. iv., p. 431. 
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1867. 

126. Denbis, IUv. J. B. P.— Oq tlie Microscopical Cbaractera of 0«rt^ 
so-called Oetaoean Bones oeeociated witb Cetolitea in the Detrila) Bed of 
the Red Crag at Felixstow. Suffolk. Qiiarl. Jount. Mier. Sel., TOl, t„ 
p. 191. 

127. Paxcoheb, Db. H.— On the Species of Kaatodon and Elephant 
oecurriiig in the foBsil state in Great Britain. Pail I. Mastodon. Quart. 
Joam. Gedl. Soe., vol liii., p. 307. 

128. Glyde, J.— Suffolk in the Nineteenth Oeulnry. (Pli\-siail Features, 
Soils, pp. 2-18.) 8vo. London. 

129. Jokes, Pbof. T. B.— A Mnuograph of the Tertiary Entomostracea 
of England. FakEonioffj-imh. Soe. 

130. WooB, S. v.— A Monogmpli of the MoUnaca of the Crag, with 
Deacriptions of Shells, from the Upper Tertiariea of the British Isles. 
Vol. h. Bivalves. [-Part ii,, No. 3, pp. 217-34-2, pis. ssi.-xisi.] 
FaUamtograph. Soe. 

1858. 
130o. Ginw, J.— On the Hoxne Brick-pits (Norfolh AithKol. Soe.). 
Report in Itfcal newspaper. 

131. Tbihmeb, J. — On the Upper and Lower Boulder-clays of the 
Qorlslon Cliffs in Norfolk. [Gorleston Clifffl arc in Suffolk.] Quarl. 
Jimm. Oeol. Soe., vol. siv., p. 171. 

1859. 

132. Busk, Pbot. O.— A Monograph of the Fossil Polyzoa of the Crag. 
PatiEoatograph. Soe. 

133. Wood, 8. V.— On the Extraneous Fossils of the Eeg Crag. Qmirl. 
Jaarv. Geol, Soe, vol. kv., p. 33. 

1860. 

134. Bxows, J.— On Some FoBsil Remains of Mammalin lately dis- 
covered iu Essex ; witb Bemarka on the Position of the Beds of Drift in 
that County and in the County of Suffolk. Proc. Oeol. Assoc., vol. i., 
no. i, p. 29. 

. 135. Bbupf, p.— [On a Well at Combs, Ac] In the diBcussion on a juper 
by C. E. AmoB. Frof-. Insf. Civ. Bvg., vol. sii.,p. 35. 

136. EVABs, J.— Flint Implements in the Drift (refers to Home). 
Archtetilogla, vol. xiiviii., p. 280. 

137. Rose, C. B.— On the Divisions of the Drift in Norfolk and Suffolk. 
fiovlogut, voL iii., pp. 137, 317. 

138. VoELCKEB, Db. a.— On the Chemical Composition and Commercial 

Talne of Coprolites aiid other Photiphatic Materials used in 

England for Agri cultural Purposes. (Analyses of Suffolk " Boprolites," 
pp. 359, 360.) Jouru. R. Agrlc. Soe., vol. xxi., p. 3S0. 

139. Walcott, Rev. M. E. C— A Guide to the Coaste of Essei, SniFuIk, 
and Norfolk. (Remarks on Geology scattered throughout). 8vo. Iiondoa. 

18ei. 

140. HuBWOOD, G.~On the River Orwell niid the Port of Ipswich, 
Froe. Inst. Civ. Enn., vol. xx., p. 4. 

141. Pbestwicu. [Pboi>,] J.— On the Occurreuco of Flint 'implements. 
associated with the Remains of Animals of Extinct Species in Beds of a 
late Geological Period, in Prance at Amieug and Abbeville, and in England 
at Hoino. Phil. Tram., vol. cl., pt. 2, p. 277. 

142. .—Notes on some further Discoveries of Flint Implements in 

Beds of Post-Plioceue Gravel and Clay. Quart. Joum. Oeol. Soe., 
vol. ivii,, p. 362. 

3862. 

143. Evans, J.— Flint Ifflplemcnts in the Drift; being ouAectiuutof 
PuTther Discovtriea . . . (short reference to Suffolk). AirhettoUis/iit, 
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POSTSCRIPT. 

The following section was commuaicited by Mr. P. Brupf, 
just as I was sending off the revise, and therefore it couM not 
be put in its proper place, in p. 106, without much disturbance of 
type, with consequent alterations in the index. W. W. 

BRA.DFIELD (Essex). In field 181 of the 25-inch Ordnance Map. 
116 feet above Ordnance Datum. Trial-boring. 1885. 

A little water found at a depth of 309 feet, and a little more at 403, 
which stands at 109 feet (or 11 feet above Low Water Level). Yielded 
only 11 gallons a minute. 

Feet. 

Soil 11 

C Loamy sand - - - - - 4 

[Drift, J Brown sand - - - - - 13| 

24J feet.] "| Light [-coloured] sharp sand - - - 6| 

iGravel ------ ^ 

Brown clay ----- 1 

Blue clay - - - - - - 97 

[Basement- f Hard grey sand, with small stones 9 

bed.] L Hard green sand - - - 4 

Light-coloured clay - - - - 12 

Hard light [-coloured] brown sand - - 20 

TReadine Light-green clay 5 

iJeas, b\f leet. J j -^^^^ ^j^^ ^2 

Grey loamy sand, with a few green-coated flints 
at bottom - - - - - 7 



[London Clay, 
111 feet.] 



To Chalk 196 

Chalk : Flints about 2 feet down, and then none met with till 
309 feet from the surface. From 375 to 425 feet flints were 
found every 2 or 3 feet. From 294 to 330 feet the chalk was 
soft and rubbly, the rest was bough and close, except at about 
403 feet -------- 238 

434 
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Names of places not iu the district hflve * prefixed. 

I^ should be noted that all pages from 135 to 151 refer only to the List of Works 
on Suffolk Greoloffy. The names of authors in that List are not here indexed, having 
a special index therein. 



*Akenham, 13. 

*Aldborough, 2, 37, 39, 98, 99, 135, 146, 
151. 
Aide, River and Valley, tee Ore. 
Alderton, 66, 67, 70. ' 
Aldham, 9, 10, 19, 20, 75. 
Analyses of cement-stone, 133. 

„ „ phosphates (includiag fossil 
bones), 102-105. 
*Ardleigh, 83. 
Assington, 1, 18, 73, 88, 92, 111, 112. 

Balanids, 141. 
*Ballingdon, 132. 
*Barton Mere, 146. 

Bawdscy, 26, 40, 67, 69, 70, 98, 99, 
137, 143. 

Bawdsey Haven, 2, 98, 99. 

Dealings, see Little Healings. 

Bealings Brook, 95. 
^Beaumont, 42. 
♦Beccles, 135, 149. 

Bell, A., 28, 41. 

BeU,K., 41,43. 

Belstead, 2, 49, 77, 111. 

Bennett, Messrs., 113, 114, 117-119, 
121-126. 

Bentley, 2, 22, 37, 41, 46, 47, 76, 84, 

87, 111, 146. 
♦Bildeston, 135. 

Black mass in chalk, 5. 

Black mineral in clay, 137. 

Bolton, Sir F., 125. 

Bone-bed, see Phosphatic modules. 

Bones in Alluvium, 97. 

„ „ Valley Drift, 93-96. 
♦Botesdale, 135. 
Boulder of Chalk, large, 88. 
Boxford, 18, 19, 21, 74, 83, 88, 101, 

111, 112. 
Boxford River and Valley, 1, 18, 45, 

73, 74, 83, 92. 
Box-stones of Crag, 27, 30, 36, 38, 39, 

42, 59. 
Boyton, 26, 28, 70, 71, 82. 
Bradfield, 152. 
^Bramble Island, 107. 
Bramford, 2, 5, 6, 14, 15, 25, 50, 78, 84, 

88, 93, 101. 
*Brandon, 148, 149. 

Brantham, 46, 76. 

Brett, River and Valley, 2, 9, 10, 19- 

22, 45, 74-76, 84,92, 93, 100. 
Brightwell, 63. 
Brightwell Valley, 59-64. 
Brine, Lieut-Col. B., 119, 123, 131. 
Brown, J., 1 10. 
Bruff, P., 106, 109, 129, 152. 
Bryozoa, see Polyioa. 



Buckham, E., 97. 

Buckland, Prof. W., 85. 

Bucklesham, 25, 60. 
♦Bungay, 135. 

Bures, 1, 17. 

Burstall, 22. 
*Bury St. Edmunds, 135, 146, 150. 

Butley, 36, 38, 41-43, 146. 

Butley River, 2, 35, 99. 

Capel, 2, 22, 46, 88, 112, 126. 
Carpenter, Dr. P., 37. 
Cavities in gravel, 145. 

„ tubular, in Coralline Crag, 141. 
Cement-stones, or septaria, of Landon 

Clay, 17, 101, 106, 109, 110, 114, 

116, 119, 121, 133. 
Cetacen, remains of, 30, 34, 36, 38, 39, 

102-105, 140, 142-146, 1*18. 
Channel, deep, of Glacial Drift, 94. 
Charlesworth, E., 27, 28, 32-34, 39, 42. 
Chelmondiston, 48, 95, 101. 
Chelsworth, 5. 93. 
♦Chillesford, 35, 37-39, 43, 140, 145. 
Chillesford Beds, 35, 37-43, 61, 66, 85, 

140, 144-146, 148, 149. 
Chilton, 5, 8, 45, 73. 
♦Christchurch Bay, 36. 
Church, J., 108. 
♦Clacton, 101, 108. 
♦Clare, 135. 
Clarke, Rev.W. B., 9, 13, 21-23, 27, 

34, 35, 44, 46, 77, 100, 106, 111-116, 

118, 121, 122, 124, 125. 
Cliffe, old, of Coralline Crag, 34, 47, 

67, 68. 
Coal Measures, prospect of finding, 

148. 
Coast, changes of, or waste of, 98, 99, 

136, 137, 139, 143, 147, 148. 
♦Colchester, 100, 109, 133. 
♦Combs, 100, 142. 
Consolidated blocks or masses in Drift, 

77, 78, 81, 82, 89, 144. 
Conybeare, Rev. W. D., 32. 
Copdock, 49, 50, 76, 77, 84, 112. 
Coprolites, see Phosphatic modules. 
Corals (Zoophytes), 140, 141, 147. 
♦Corton, 135, 144, 148-150. 
CoytsTye, 84, 112. 
Crawford, J. B., 107. 
Crowfoot, W., 30. 

Dalton, W. H., 16. 

Dawkins, Prof. W. B., 96. 

Deben, River and Valley, 2, 25, 26, 

38, 44, 58, 64, 65, 67-69, 80, 82, 85, 

88, 90, 94, 95, 97, 98. 
♦Debenham, 135. 



necalcification of Crag, 39, 4S, 43, 46, 


Greywether-ModjIOBC, 15. 10, 94. 


*7, 51, S7. 01-65, 67, 70, 71. 


Groton, 1. 18, 74, 114, 115, 


Drfhani, 17, 18, 106. 


Growth of beach, 99. 


DeriyatWc Fatuna of ReA Cwg. 30, 33- 


Quuu, J., 39. 


34,36-39.41-43,143. 


Giirford Hall. IS, SO, 98. 






PisporidoQ of iron in Strata. 40, 145. 


Hadleigh, 1, 9, 19, 81. 45, 74-70. 84. 


"Diu. 136. 


88,93,101,115, no, 135. 


Distribution qE Red Crag Mollusca, 31. 


•nalesworlh, 135. 


37. 


HaltoD, 116. 


DlBtQrbftiiceofbeda, 9, le,ai, 100. 10.^. 


•Hattiwick, 130. 


138. 


nurdj, W.E., 57. 


Divi-ionot Crag, 138, 139, 143, 140, 


Hurkatead, S3, 48. 78. 


147. 


Harnier. F. W., 41, 42, 7ft, 83. 


DiTiaiom of Red Cmg. 96-38, 40, 41. 


Uarwich, 1-3, 5, 17, 18, 34, 42, 44, 98, 


•Dogger Bank, 41. 


100, 105, 106, 151. 


DorkineTye, 113. 


Haveixalc, 09, 116. 


iicne MarahcB, 99. 


llemlev. a, 35, 64, 116. 


Dovereourt, 101, 106.151. 


Ilenslow, ProC J. S., 34. 


•Dnuwicb, 149. 


Herapalh, T. J.. 85, 102, 103. 




Higham, 3, aa, 116. 


Earth-pillara. Mioialurc reversed, 64. 




EnatBergholt. 112, llll. 


Holhrook, 88, 46. 48. 70, 96. 


■EastMeraaa, 100,103. 


HoldfD, Dr. J. S., 114. 


*Eiiston Bavenl, 34, 139. 


•Holkham, 100. 


Echinodfrmata, 188, 141. 


HolleaUy, 3, 86, 41. 70, 88, 91, 99. 


EdwanktoD, 83. 113. 


•Hoplon, 144, 149. 


Elevation Df Land, 145. 


•Home, 136, 141, 142, 148. 


ElmHett, e, 77, 113. 


Kydractinia, 147. 


'Ely, 137. 






Ipswich, 1-3, 5, 6, 10-13,15,16.33, 




as, 37, 50. 51, 78, 79. 84-89, 93. 


•Eye. 135. 


94, 96, 97.100,101, 105,117. 118, 




120-131, 135, 186, 140, 143, 145, 




147, 148, 131. 


Fault*, in London CUy, 18. 


Ipswich Museum, 8, 31, 42. 93, 146, 


FeliiBtOW. 25, 43, 54^58, B9, 86, 94. 


!4B. 


98.99,114, 135.140, 149, ISI. 




•Fenland, 135, 149. 


„ „ Bt-d Crsg, as, 40, 44-46, 48, 49, 


FLdd. nWer and Valley, a. S5, !6, 05- 


.■>a, 58, 60, 63, 63, 67. 


67, 78, 80-8a, 90, 94, 95. 


•Iiworth, 135. 


Fish, teeth of, lU, 21-83, 86, 37, 30, 




33. 35-39, 45, 104, 138, 139, 141, 


Jeeks, C, 89. 


143. 148. 


Jeffi^ye, Dr. J. G., 31, 41, 42. 


Fisher.Rev. 0.. a:-39. 


Jenyns, Bey. L., 38. 


Filch, R., 9B. 


Johoalon, Prof, 35. 


Flint implements, 130, 141-147, l.W. 


Jones, n., 181. 


Flowton, 78, 114. 


Jukea-Browne, A. J., 87. 


Fluviomarine Crag, tee Norwich Crag. 






•Kelsey, 37. 


Forest Bed, ISO, 144, 146-150. 


Keraey, 5, 9, 113, 118,184. 


Foxhall, 61-68, 85, 147. 


Kersten. C. M., 133. 


•Fnunlingham, 135. 


Kesgrave, 63, 60, SO, 85. 


Freshwater shells, tioarcily of, in K*d 


Crag. 43. 


Kingsbury,— 111-114, ISO. 121. lU. 


FreeloB, 48. 


Kingston or Kjwn, 26, Sa, 95, 139, 


"Frlnlon, 101, 109. 


140, 143. 


Fuchs,— . 133. 


KiitoQ, 58-60, 85, 80, 119. 


Gnriaml, E. W., 107. 




Oedgra^'e, 30,28,71,83, 141. 


La Marsh, 1, 17. 


Geikie, Prof. J., 87. 




Gippiog, <ee Orwell. 


Langer or Lnndoiittrd Common and 


Godwin-Ansten. B, A. C, 87, 38. 


Fort, 16, 98, 99, 119, lao. 


■Gorleston, 149, 147. 


Langham, 44. 


•Grays. 37. 


Lankester, Prof. E. R,, 30, 33, 37-39, 


Great Horkslej, 87. 


42,54. 


Gi-eat WaldiiigfieU, 1, 73, 99, 114. 


•Lark, Valley, 143. 
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"^liavenhain, 125, 185. 

Layham, 9, 21, 45, 84, 88, 100. 

Leadenheath, 18, 88, 120. 
'^Lenham, 39. 

Levington, 51, 52, 90, 95. 

Little Bealings, 26, 66, 80, 82, 94. 

Little Cornard, 73, 83. 

Little Horktley, 73, 87. 
^LitUe Ouse Yallev, 144, 145. 

Little Waldin^eld, 1, 74. 

Loam-hones, 59. 
"^Lonff Melford, 185. 
'^Lopnam Ford, 145. 
^LothinglaDd, 187. 
"^Lowestoft, 135-137, 144. 

Lyell, Sir C, 26, 27, 38--35, 41, 49. 

Mammalia, remains of, 26, 30, 34, 
36-39, 54, 93, 95-97, 102-105, 
110, 138-150. 

Mammaliferous Crag, $ee Norwich 
Cn^. 

Manniugtree, 1, 17. 

Maps, Geologieal, 135, 144, 145, 147. 

Martlesham, 2, 26, 65, 94, 95. 
"^MendleBham, 135. 

MildeD, 121. 
•MildenhtUl, 135, 137, 149. 

Miller, H., 93, 97. 

Miller, T., 94, 97, 126-131. 

Mineral Waters, 136, 137. 

Mistley, 18, 44, 106. 

Monks' Eleigh, 2, 5, 45, 75, 121. 

Mount Bures, 87, 98. 

Nacton, 25, 51, 79, 94. 

Nayland, 1, 2, 45, 135. 
^Needham Market, 135. 

Newboum, 63, 64, 80, 139. 

Newton, 121. 

Newton, E. T., 96. 

Nodules, see Fhosphatic. 

Norfolk Crag, see Norwich Crag. 

North Weir Point, 99. 
♦Norwich, 100, 136. 

Norwich, or Flnviomarine, or Mam- 
maliferous, or Norfolk, Crag, 32-42, 
139,143,144,147. 

Ore, or Aide, River and Valley, 2, 26, 
35,67, 70, 71, 98, 99. 
♦Orford, 37, 99, 101, 138, 140, 141, 149. 

Orford Haven, 99. 

Orford Marshes, 121. 

Orfordness, 98. 

Orwell, or Gipping, River and Valley, 
1, 2, 5, 6, 10-16, 22-25, 44, 48, 50-54, 
58, 76, 78, 79, 83-85, 88, 93, 94, 97, 
98, 100, 129-131, 141, 142, 148, 149, 
151, 

Owen, Sir R., 34. 

♦Pakefield, 135, 145, 148. 
Palseolithic Man, 136, 144, 148, 150. 
Parkinson, J., 32. 

Passage of Boulder Clay into sand 
beneath, 81. 



Penning, W. H., 87. 

Pettit, — , 115, 122, 124. 

PhiUips, Prof. J., 35, 54. 

Phillips, W., 32. 

Phosphadc nodules of Crag, 27, 30, 34, 

35, 37-39, 44, 45, 48, 50, 51, 53, 56, 

57, 59-65, 67-71, 102-105, 140-142, 

144, 145, 148. 
Pickering, Rev. A., 101. 
Pile-dwelHng, 146. 
PUnt-remains in alluvium, 97. 

n i> pyritized, in London Clay, 

17, 56. 
Playford, 66, 67, 82, 89, 90. 
Polstead, 45, 83, 88, 121. 
Pol^zoa, or Bryosoa, 27, 28, 33, 142. 
Position of shells in Crag, 35. 
Prestwich, Prof. J., 8, 19, 23, 26-28, 31 , 

32, 35, 40, 41, 47, 48, 67-79, 93, 

105. 



Ramsey, 107. 

Ramsholt, 26, 28, 67, 69, 82, 138. 

Raydon, 45, 76, 88, 122. 

Redman, J. B., 98, 99. 

Ringler-Thomson, T. G., 35. 

Ripple-marks, 40. 

Rushmere, 66, 85, 122. 

Sand-flo<^, 136. 
♦Saxmundham, 135. 
Scott, G., 41. 

Scrobicularia Crag, 31, 38, 41, 43. 
Selenitc, in Loudon Clay, 112. 
Semer, 6, 9, 74, 75, 88. 122. 
Septaria, see Cement-stones. 
Sharman, G., 93, 96. 
Shells, freshwater, in Drift, 114. 
„ in Alluvium, 97. 
„ „ Glacial sand, 80, 82. 

„ London Clay, 11, 13, 19-21, 
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Shelly, 9. 10, 45, 74, 88, 100. 
Shingle, composition of, 99. 
Shingle Street, 70, 98. 
Shotley, 48, 76, 95, 122. 
Shottisham, 26, 67, 70, 82, 90, 91. 
Silting-up of Estuaries, 137. 
Sinkujg of land, 145. 
♦Southwold, 34, 135, 139, 140. 
Sproughtou, 10, 23. 
Stoke-by-Nayland, 45, 122. 
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Tattingstone, 22, 26, 27, 46-48, 95. 
Taylor, Dr. J.E., 8, 18, 41, 42, 48, 97. 
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'^Thotford, 135, 137, 144-146. 
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TiUey, T., 107, 109. 
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Tuddenham, 2, 15, 25, 67, 82, 89, 94. 
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Vanden Broeck, B., 29. 
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malia. 
Voelcker, Dr. A., 26, 103. 
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^Walton Naze, 31, 32,36, 38, 39, 41-43, 
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Warner, J., 110. 

Washbrook Valley, 22, 49, 76-78. 
Water, brackish, in wdls, 105. 
♦Waveney Valley, 141, 143. 
Westerfield, 78-80, 88, 89, 123. ^ 

Whatfield, 124. 

Wherstead, 35, 49, 76, 101, 124, 141. 
Whitaker, W., 42, 43. 
Whitton, 13, 15, 23, 24, 78, 79, 124. 
"^Wickham Bishop, 100. 
Williams Tye, 124. 
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47, 96. 
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Woodward, H. B., 110. 
Woodward, S., 33. 
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